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RULES AND REGULATIONS FOR THE 
CLASSIFICATION OF NAVAL SHIPS, January 2008 


Notice No. 2 


This Notice contains amendments within the following Sections of the Rules and Regulations for the 
Classification of Naval Ships, January 2008. The amendments are effective on the dates shown: 


Volume Part Chapter Section Effective date 
1 1 2 Introduction, 1, 3, 6 1 January 2009 
1 1 2 3 Corrigenda 
1 1 6) 2 1 January 2009 
1 3 3 2 1 January 2009 
1 3 5 10 Corrigenda 
1 4 1 7 1 January 2009 
i 4 2 10 Corrigenda 
1 5 2 2 Corrigenda 
1 5 3 1 1 May 2008 
1 5 3 3 Corrigenda 
1 5 4 1 1 May 2008 
1 6 4 4 Corrigenda 
1 6 6 3,4 1 August 2008 
2 1 1 7 1 January 2009 
2 1 2 6, 10, 13, 16 1 January 2009 
2 1 3 1,2, 3, 4, 5, 6, 7 1 January 2009 
2 2 1 5, 9, 13, 14 1 January 2009 
2 2 1 9, 10 Corrigenda 
2 2 2 1 Corrigenda 
2 2 2 4 1 January 2009 
2 2 3 4 1 January 2009 
2 3 2 4 1 January 2009 
2 4 2 7 Corrigenda 
2 4 3 7 Corrigenda 
2 4 4 1,2, 5,6, 8 1 January 2009 
2 5 1 2 1 January 2009 
2 5 3 2 1 January 2009 
2 5 4 1,2 1 January 2009 
2 7 1 5, 13, 16 1 January 2009 
2 7 6) 2 1 January 2009 
2 8 i Te45 1 January 2009 
2 8 2 1 1 January 2009 
2 9 i 1 1 January 2009 
2 fe) 1 1 Corrigenda 
2 9 1 2,6 1 January 2009 
2 10 1 3, 5, 6, 7, 8, 10 1 January 2009 

11, 16, 20 
2 10 1 9,14 Corrigenda 
3 1 3 1,2,3, 4,7 1 January 2009 
3 1 4 1,°:5;'6 1 January 2009 
3 2 2 2 1 January 2009 


It will be noted that the amendments also include corrigenda, which are effective from the date of this Notice. 


The Rules and Regulations for the Classification of Naval Ships, January 2008 are to be read in conjunction with this 
Notice No. 2. The status of the Rules is now: 


Rules for Naval Ships Effective date: January 2008 
Notice No. 1 Effective dates: 1 March 2008 
Notice No. 2 Effective dates: 1 May 2008, 1 August 2008 


1 January 2009 & Corrigenda 


Volume 1, Part 1, Chapter 2 


Volume 1, Part 1, Chapter 2 
Classification Regulations 


Effective date 1 January 2009 
a Introduction 
Machinery Naval Class 


Where agreed Naval Ship Classification will provide for the 
safety and reliability of propulsion, steering and other 
essential auxiliary engineering systems, including the arrange- 
ments for lifting appliances. When Machinery Naval Class is 
adopted, the aspects included in the definition of Hull Naval 
Class also apply. 


iE Section 7 
Conditions for Classification 


1.1 Framework of Classification 


7.1.11 It is a requirement of classification that lifting 
appliance arrangements are to comply with and be 
maintained in compliance with specified standard(s). The 
specified standard(s) and on-going certification regime are to 
be notified to LR by the Naval Authority in writing. LR will 
provide advice on this aspect at the request of the 
Owner/Naval Authority, see a/so 3.9 for the LAP or LA nota- 
tion. 


1.2 Application 


4:23 1.2.2 At the discretion of LR, ship types which 
are specifically covered by LR’s Rules and Regulations for the 
Classification of Ships or other LR’s Rules and Regulations for 
Classification may be considered for classification in 
accordance with these Rules and Regulations. See 9.1.1. 


|_| Section 3 
Character of Classification and 
Class notations 


3.7 Military Distinction notations 
(Part only shown) 
3.7.1 Military Distinction notations may be assigned if a 


particular feature relating to military loads has been incorpo- 

rated in the design. The requirements for all the Military 

distinction notations are given in Part 4. 

MD ~ This military distinction notation will be assigned 
when military aspects of the ship have been 
constructed under LR’s Special Survey and in 
accordance with LR’s Rules and Regulations. 


ta-paricular the following -centidential netaters-are 


the-OwnerencdtLR. 

MD_ This military distinction notation will be assigned 
when military aspects of the ship have been 
constructed under LR's Special Survey in 
accordance with plans approved by the Naval 
Authority in accordance with Rules and 
Regulations equivalent to those of LR. 

MD This military distinction notation will be assigned 
when military aspects of the ship have been 
assessed by the Naval Authority in accordance 
with the Rules and Regulations equivalent to those 
of LR. 

In particular, the following confidential notations are available, 

and will be known only to the Owner and LR. 


| 


Table 2.3.1 


Mandatory Notations 


Hull, Military and Other Class Notations 


Other Notations 
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Ship Type 


Serv 


ice Area 


Hull Strength 


Military Distinction * MD 


Others 


See 3.4 
(Select one:) 


NS1 

NS2 
NS3 
NSA 


Description of ship’s role 
Examples: 


Cruiser 
Helicopter Carrier 
Aircraft Carrier 
Destroyer 

Frigate 

Corvette 


Amphibious Assault Ship 
Amphibious Transport 
Dock 

Landing Craft 
Minehunter 

Minelayer 
Mine-sweeper 

Patrol Ship 

Survey Ship 
e.g. NS1 Helicopter 
Carrier 
Oil Supply Ship 
Landing Ship Dock 
Survey Ship 
Stores Replenishment 
Ship 
Transport Dock 


Ro-Ro Ship 

Troop Carrier 

Vehicle Carrier 

Air Cushioned Support 
Vehicle 


ilitary Operations 
AIR 
Aircraft Operations 


LA 
ifting Appliances 


See 


3.5 


(Select one:) 


SA1 
Serv 


SA2 
Serv 


SA3 
Serv 


SA4 
Serv 


SAR 
Serv 
Rest 


ice Area 1 


ice Area 2 


ice Area 3 


ice Area 4 


ice Area 
ricted 


See 3.6 


IB1 IB2 
ESA1 ESA2 
Extreme Strength Assessment 


RSA1 RSA2 RSA3 
Residual Strength Assessment 


TLA 
Total Load Assessment 


SDA 
Structural Design Assessment 


FDA 
Fatigue Design Assessment 


See 3.7 


Internal Air Blast 


EB1 EB2 EB3 EB4 
External Air Blast 


SH1 SH2 SH3 
Shock Enhancement 


WH1 WH2 WH3 
Whipping Assessment 


FP1 FP2 
Fragmentation Protection 


SP 
Small Arms Protection 


See 3.9 


LAP 
Lifting Appliances 


TA1 TA2 TA3 TA(S) 
Towing Arrangements 


SD 
Special Duties 


CM 

Construction Monitoring 

SEA (HSS-n) 

Ship Event Analysis Hull Surveillance 
System 


SEA (VDR) 
Ship Event Analysis Voyage Data 
Recorder 


SEA (VDR-n) 
Sea Event Analysis Voyage Data 
Recorder (strain gauges) 


ES 
Enhanced Scantlings 


SERS 
Ship Emergency Response Service 


EER 
Escape, Emergency Access, 
Evacuation and Rescue (see Note) 


FIRE 
Fire Protection (see Note) 


LSAE 
Life Saving and Evacuation (see Note) 


ESC 
Escape and Emergency Access 
(see Note) 


SNC 
Safety of Navigation and Communication 
(see Note) 


POL 
Pollution Prevention 


Ice Class 
Navigation in Ice 


LMA 
Manoeuvring Assessment 


CEPACG 
Crew and Embarked Personne! Comfort 


EP 
Environmental Protection 


EP 
Environmental protection 


Ll 
Approved Loading Instrument 


HPMS 
Hull Planned Maintenance Scheme 


NOTE 


Star Endorsement (*) may be assigned to this notation where the arrangements on board are in accordance with stated National 
Administration requirements. 
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Table 2.3.2 


Machinery Notations 
See 3.8 


Machinery Class Notations 


& LMC 
Propulsion and essentia 
machinery 


HLM 
Propulsi 
machi 


nd essential 


nd essential 


nd essential 


nd essential 


Screwshaft Condition Monitoring 


TCM 
Turbine Condition Monitoring 


PMR 
Propulsion System Redundancy 


PMR* 
Propulsion System Redundancy in Separate 
Compartments 


SMR 
Steering System Redundancy 


SMR* 
Steering System Redundancy in Separate 
Compartments 


PSMR 
Propulsion and Steering System 
Redundancy 


PSMR* 
Propulsion and Steering System 
Redundancy in Separate Compartments 


L 
Additional character to SMR, PMR, PSMR 
and * notations for limited capability 


ELS 


Quality of electrical power supplies 


AG1 
Enhanced analysis of propulsion and/or auxil- 
iary gear elements 


AG2 

Enhanced three dimensional finite element 
analysis of propulsion and/or auxiliary gear 
elements 


AP1 
Enhanced assessment of propeller manufactur- 
ing tolerances on fast ships and craft 


AP2 

Enhanced assessment of propeller manufactur- 
ing tolerances having reduced noise 
characteristics 


MPMS 
Machinery Planned Maintenance Scheme 


MCM 
Machinery Planned Maintenance Scheme with 
Condition Monitoring 


RCM 
Machinery Planned Maintenance Scheme with 
Reliability Centred Maintenance 


RAS(ABV) 
Replenishmen 
VERTREP 


at Sea, Astern, Abeam and 


RAS(AB) 


Replenish at Sea, Abeam and Astern 


RAS(AV) 


Replenish at Sea, Astern and VERTREP 


RAS(BV) 


Replenish at Sea, Abeam and VERTREP. 


RAS(A) 
Replenish 


at Sea, Astern 


RAS(B) 
Replenishment at Sea, Abeam 


RAS(V) 
Replenishment at Sea, VERTREP 


(NT) 


Additional to RAS(), NATO requirements 


UMS 
Unattended Machinery Spaces 


ccs 
Centralised Control Station 


ICC 
ntegrated Computer Control 


IP 
ntegrated Propulsion 


DP(CM) 
Dynamic Positioning 
Centralised Remote Manual Controls) 


DP(AM) 
Dynamic Positioning 

‘Automatic main and manual standby 
controls) 


DP(AA) 

Dynamic Positioning 
(Automatic main and automatic 
standby controls) 


DP(AAA) 

Dynamic Positioning 
(Automatic main and automatic 
standby controls with additional 
/emergency automatic control) 


NAV 
Nauiansesal 


NAV1 
Navigation equipment 


IBS 
Integrated Bridge System 


PRM 
Provision Refrigeration Machinery 


3.8 Machinery and Engineering Systems 
notations 
(Part only shown) 


3.8.1 The following class notations are associated with 
the machinery construction and arrangement, and may be 
assigned: 
SMR* _ This notation will be assigned where the steering 
systems for manoeuvring are arranged so that 
steering capability will continue to be available in 
the event of a single failure in the steering gear 
equipment or loss of power supply or control 
system te for any steering system and where the 
steering systems are installed in separate 
compartments such that, in the event of the loss of 
one compartment, steering capability will continue 
to be available. It also denotes that the installation 
has been arranged, installed and tested in 
accordance with LR’s Rules. 

PSMR*_ This notation will be assigned where the main 
propulsion and steering systems are configured 
such that, in the event of a single failure in 
equipment, the ship will retain not less than 50 per 
cent of the installed prime mover capacity and not 
less than 50 per cent of the installed propulsion 
systems and retain steering capability. The 
propulsion and steering arrangements are to be 
installed in separate compartments such that in the 
event of the loss of one compartment, the ship will 
retain availability of propulsion power and 
manoeuvring capability. It also denotes that the 
installation has been arranged, installed and tested 
in accordance with LR’s Rules. 


L This character will be added to the PMR, SMR, 
PSMR and * notations to indicate a limited 
capability. 

ELS This notation will be assigned where both the 


quality and integrity of on board electrical power 
supplies meet the requirements of a relevant and 
acceptable Naval Standard, such as NATO 
Standardization Agreement (STANAG) 1008. It also 
denotes that the installation has been arranged, 
installed and tested in accordance with LR Rules. 

(NT) This notation will be assigned in addition to a 
RAS() notation where a vessel complies with 
NATO replenishment at sea requirements. 

PRM This notation may be assigned when the provision 
refrigeration machinery and systems have been 
arranged, installed and tested in accordance with 
LR's Rules. 


(Part only shown) 
3.8.4 The following class notations are associated with 
navigation safety, and may be assigned: 


NAV +Fhis-retatorn-wiltbeassignecuheracsuperor 
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3.9 Other notations 


3.9.2 LA. This special feature Class notation is 
mandatory where the vessel has fitted onboard lifting 
appliances which are considered by LR to be essential for it 
to fulfil its primary operational role (e.g. Aircraft lifts on aircraft 
carriers, Landing platform dock stern ramp) and that there are 
no alternative means of operation. The lifting appliance is to 
be designed, built and surveyed in accordance with LR's 
Code for Lifting Appliances in a Marine Environment (LAME). 


(Part only shown) 

SO 3.9.3 &A LAP. This optional special feature Class 

notation will be assigned to the ship in respect of the lifting 

appliances fitted which are designed and built in accordance 

with LR’s Code for Lifting Appliances in a Marine Environment 

(LAME) or equivalent standard, but where it is not mandated 

by the LA notation, see 3.9.2. This notation will be assigned in 

association with a register of lifting appliances listing the appli- 

ances covered. The register, which is to be attached to the 

Classification Certificate, is the responsibility of the 

designer/Owner and should include the following lifting 

appliances, where fitted as appropriate: 

(a) Bow, side and stern doors serving as ramps and/or 
serve to provide watertight integrity of the ship. 

(b) Vehicle ramps. 

c) Meveabte Movable decks. 

(d) Atterafittc—steres Stores lifts and munitions lifts. 


CORRIGENDA 


(Part only shown) 

3.9.3 

4} (k) Miscellaneous lifting positions. 

(A}(|) Towed body attachments. 

The notation will be retained so long as the appliances are 
found upon examination by LR at the prescribed surveys to 
be maintained in accordance with the standard. 


Effective date 1 January 2009 


Existing paragraphs 3.9.3 to 3.9.22 are to be renumbered 
3.9.4 to 3.9.23. 


| Section 6 
Classification of machinery with 
[#]LMC or MCH notation 


6.2 Appraisal and records 


6.2.1 To facilitate survey and compilation of classification 
records, the same plans and information that are required for 
a ship being accepted into class with the HXLMC notations are 
required to be submitted for the alternative notation 44 LMC 
or MCH for for appraisal and information. Plans are not 
required where machinery and equipment has previously been 
type approved, in these cases it is only necessary to submit 
details of the machinery and equipment together with details 
of the previous approval. 
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Volume 1, Part 1, Chapter 3 
Periodical Survey Regulations 


Effective date 1 January 2009 


a Section 2 
Annual Surveys — Hull, machinery 
and optional requirements 


2.2 Hull 


VP If The surveyor is to be satisfied that any alterations 
to approved scantlings and arrangements to the structure of 
magazine spaces have been approved by LR, see 
Ch 2,4.4.7. 


Existing paragraphs 2.2.7 to 2.2.10 are to be renumbered 
2.2.8 to 2.2.17. 


2.3 Machinery 


2.3.10 The main propulsion, essential auxiliary and 
emergency generators including safety arrangements, 
controls and foundations are to be generally examined. 
Surveyors are to confirm the Periodical Surveys of engines 
have been carried out as required by the Rules and that 
safety devices have been tested. 


Existing paragraphs 2.3.10 and 2.3.17 are to be renumbered 
2.3.11 and 2.3.12. 


2.3.13 For ships fitted with automation equipment for main 
propulsion, essential auxiliary and emergency machinery, a 
general examination of the equipment and arrangements is to 
be carried out. Records of changes to the hardware and soft- 
ware used for control and monitoring systems for propelling 
and essential auxiliary machinery since the original issue (and 
their identification) are to be reviewed by the attending 
Surveyor. Satisfactory operation of the safety devices and 
control systems is to be verified. 


2.3.14 For ships fitted with an electronically controlled 
engine for main propulsion, essential auxiliary and emergency 
power purposes the following is to be carried out to the satis- 
faction of the Surveyor: 

(a) A general examination of the electronic control system 
and associated parts. 

(bo) Verification of evidence of satisfactory operation of the 
engine and where possible this is to include a running 
test under load. 

(c) Verification of satisfactory operation of the safety devices 
and control systems. 

(d) Verification that any changes to hardware and software 
for control of the engine have been submitted and 
approved by LR. 


(e) Verification that any changes to control and monitoring 
arrangements that affect the operation of the engine 
have been submitted and approved by LR. 

(f) Verification that where changes have been carried out, 
there is evidence of acceptance tests and trials for 
Programmable Electronic Systems which include confir- 
mation of software life cycle activities appropriate to the 
stage in the system's life cycle at the time of system 
examination. 

(g) Identification and verification that the key monitoring 
parameters/sensors are in working order. 


Existing paragraphs 2.3.13 to 2.3.15 are to be renumbered 
2.3.15 to 2.3.17. 


2.3.18 The surveyor is to be satisfied that any alterations 
to approved equipment, piping, cabling and electrical 
systems in magazine spaces have been approved by LR, see 
Ch 2,4.4.7. 
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Volume 1, Part 3, Chapter 3 
Ship Control Systems 


Effective date 1 January 2009 2.10 Centre of pressure 
a Section 2 
Rudders Table 3.2.4 Rudder speed coefficient, Ks 


i god Design criteria 
2.6 Rudder profile coefficient, Ko 


Ships with 
Table 3.2.1. Rudder profile coefficient, Ka 


Ships with > (1,12 -0,005V)3 
Design criteria Ko Ko 
(see Fig. 3.2.2) ahead condition astern condition 


Symbols 


Normal profile 


tplwt_ as defined in Ch 1,6-22/5.2.4 
Vas defined in 2.11 
Ks _ rudder speed coefficient for use in 2.11.1 


Hollow profile 


To be specifically 


High lift profile 
. considered 


Symbols 


Ky = rudder profile coefficient for use in 2.11.1 


NOTE 
Where a rudder is behind a fixed nozzle, the value of Ko given 
above, is to be multiplied by 1,3. 


2.7 Rudder angle coefficient, K3 


Normal profi 


Hollow profi 


High lift profi 


Fig. 3.2.2 Rudder profiles 


Volume 1, Part 3, Chapter 5 & Volume 1, Part 4, Chapter 1 


Volume 1, Part 3, Chapter 5 
Anchoring, Mooring, Towing, Berthing, Launching, Recovery and Docking 


CORRIGENDA 


a Section 10 
Launch and recovery, berthing and 
docking arrangements 


10.1 Berthing loads 


10.1.1 To resist loads imposed by tugs and berthing 
operations all structure within a 1,0 m strip centred 1,0 m 
above the deep waterline. It should be able to withstand the 
following pressure P,: 


Pie (4) den? KN 
800 


where 
A =deep displacement, in tonnes. 


Volume 1, Part 4, Chapter 1 
Military Design 


Effective date 1 January 2009 


a Section 7 
Design guidance for nuclear, 
biological and chemical defence 


7.3 NS1 and NS2 ship requirements 


7.3.2 Unless otherwise required by the Naval Authority, 
the citadel’s length is to be divided into a-Hiaimaunt-eHeur 
Zones each-with-araaxdraucdHtergth-ef30-—_ he-cembined 
than-O-s4,,—ke . It is recommended that the zone bound- 
aries are—te coincide with main transverse watertight 
bulkheads and extend from the keel to the highest super- 
structure deck. 
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Volume 1, Part 4, Chapter 2 
Military Load Specification 


CORRIGENDA 


a Section 10 
Aircraft operations 


10.8 Deck plating design 


Table 2.10.6 Design load cases for primary and secondary deck stiffening and supporting structure 


Loading 


Stiffenin Support structure 
Condition g pp 


Plate, Fy 
kn OP Point loads, Ftys weight, Fiym Vertical Horizontal 
kN kN 


kN kN 


Emergency landing rf Wary DLF i. fF Wry + ay 
ormal landing 0,64 Wy 0,6 DLF 4 Wy + a 
Take off (fixed wing) 2,65 Wy 2,65 Wy + a, 
Manoeuvring internal 1,6 W, 1,6 W, + a 
Manoeuvring external 1,75 Wy 1,75 Wy, + ay 
Parking internal (1 + 0,6a,) W, (1 + 0,6a,) W, + a 
Parking external 1,1(1 + 0,62,) Why 1,1(1 + 0,6a,) My +a, 


Self weight Wp) 0,5 Wauw 
plus landing loads | 0,5 Wauw + 0,5 Wp} 
from all wheels 


= = = = = — = 


ty 


Wo 
W. 


s 
P 
olF 


az is defined in Pt 5, Ch 3,2 


Wauw and f as defined in 10.5 

X is defined in 10.8 

structural weight of aircraft platform, in kN 

structural weight of stiffener and supported structure, in KN is-defrRedinto-8 

uniformly distributed vertical load over entire landing area, kN/m2 

Dynamic load factor Fixed wing 1,35 for secondary stiffening, 1,5 for primary stiffening 
Helicopters 1,2 for secondary stiffening, 1,5 for primary stiffening 


NOTES 

1. For the design of the supporting structure for helicopter platforms applicable self weight and horizontal loads are to be added to the 
landing area loads. 

2. The helicopter is to be so positioned as to produce the most severe loading condition for each structural member under consideration. 

3. — Stiffening members may have more than one point load acting at one time. 
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Volume 1, Part 5, Chapter 2 
Environmental Conditions 


CORRIGENDA 


Hi Section 2 
Wave environment 


2.3 Wave environment 
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104 


103 


Service Area Definitions 
Chart shows the minimum required service area notation for each sea area 


Fig. 2.2.2 Sea areas 
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Fig. 2.2.2 Sea areas 


Service Area Definitions 
Chart shows the minimum required service area notation for each sea area 


Volume 1, Part 5, Chapter 3 
Local Design Loads 


Effective date 1 May 2008 


a Section 7 
Introduction 
1.3 Symbols and definitions 
7.3.5 Displacement mode. Displacement mode means 


the regime, whether at rest or in motion, where the weight of 
the ship is fully or predominantly supported by hydrostatic 
forces. Typically this applies to craft with a Taylor Quotient, I, 
less than 3. However, some craft are designed to plane with 
T less than 3 and these should be considered as operating in 
the non-displacement mode. 


11 


1.3.6 Fully planing mode or Non-displacement mode. 
Non-displacement mode means the normal operational 
regime of a ship when non-hydrostatic forces substantially or 
predominantly support the weight of the ship. Typically this 
applies to craft with a Taylor Quotient, [, greater than 3. 
However, some craft are designed not to plane with T greater 
than 3 and these should be considered as operating in the 
displacement mode unless they are classified as a high speed 
craft. 


Volume 1, Part 5, Chapter 3 & 4, & Volume 1, Part 6, Chapter 4 


1.3.7. Taylor Quotient r. The Taylor Quotient is defined as: 3.4 Hydrodynamic wave pressure, P,, 
Vin 3.4.1 The hydrodynamic wave pressure distribution, Py, 
P an around the shell envelope up to the design waterline, 
h i.e.Z7< 4, T, +z, is to be taken as the greater of the following: 
SUMTEAS P., kN/m2__ (relative motion) 
Vm iS defined in 1.3.2 o 5 eee ' 
Ly. is defined in 1.3.1. Poo sams NBICHInNg anetion 


where 
Pr and Pp are defined in 3.4.2 and 3.4.3. 


CORRIGENDA 


a Section 3 
Loads on shell envelope 


3.3 Hydrostatic pressure on the shell plating, P,, 
(Part only shown) 


Table 3.3.1. Shell envelope pressure, P, 


Vertical location Shell envelope pressure, P. 
i.e. z value kN/m2 


forzZ< Ty +2 Pp+Ry 
i.e. up to the design waterline 


Pht Pw 


Volume 1, Part 5, Chapter 4 
Global Design Loads 


Effective date 1 May 2008 


a Section 7 
General 


1.2 Definitions and symbols 
Wee} Lr, B, By, D and T are defined in Pt 3, Ch 1,5. F,, 


and A are defined in Ch 3,1.3.2 and Ch 3,1.3.1 respectively. 
Displacement mode and non-displacement mode are defined 


in Ch 8,1.3. 
Volume 1, Part 6, Chapter 4 
Hull Girder Strength 
CORRIGENDA Level A 
; e — length of 5 m anywhere forward of midships 
|_| Section 4 e upwards for 1 m or to the underside of the inner bottom, 
Residual Strength Assessment, whichever is less 
° breadth of 2,5 m. 
RSA Level B and C 
tie e — length of 0,14 Lp anywhere forward of midships 
4.1 Application ¢ — upwards for 1 m or to the underside of the inner bottom, 
whichever is less 
4.2.4 Grounding or raking damage to the bottom * breadth of 5 m.Displacement mode and non-displace- 
structure. The standard grounding damage extent is to be ment mode are defined in Ch 3,1.3. 
taken as: 
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Volume 1, Part 6, Chapter 6 
Material and Welding Requirements 


Effective date 1 August 2008 


| Section 3 
Requirements for welded 
construction 


3.1 General 


3.3 Welding equipment 
3.3.1 Welding-plantanc-appliances-areto-be-sritable-fer 


ceegnisance-ofelevantsafebprecautiors- Welding plant and 
equipment are to be in accordance with the requirements 
specified in Ch 13, 1.8 of the Rules for Materials. 


te-be-previdedclesetewerdrg-areas- 
3.4 Welding consumables 
3.4.1 


anctaretebe-—sutable for the type-offeintand-gradeof 
Freterat—seePi2—Ght+. The requirements for welding 
consumables are to be in accordance with the requirements 
specified in Ch 18, 1.8 of the Rules for Materials. 


3.4.2 The approval of welding consumables is to be in 


accordance with Chapter 11 of the Rules for Materials. 


made to main structural members of a hi 
strength. 


3.4.4 Where the carbon equivalent, cafculated from the 
ladle analysis and using the formula given Lelow, is in excess 
of 0,45 per cent, approved low hydroggn welding consum- 
ables and preheating are to be used’ Where the carbon 
equivalent is above 0,41 per cent fout is not more than 
0,45 per cent approved low hydroggn welding consumables 
are to be used, but preheating wil/not generally be required 
except under conditions of higf restraint or low ambient 
temperature. Where the carbo equivalent is not more than 
0,41 per cent, welding consufables that have no hydrogen 
grading may be used and pfeheating will not generally be 
required except as above. 


Carbon = C+ Mn 
equivalent 6 5 15 

The type of consumabfe and preheat proposed for low alloy 
steels will be subject Zo special consideration. 


Cr+Mo+V Ni + Cu 


ing of all joints in accordance with the requirements specified 
in Ch 18, 1.9 of the Rules for Materials. 
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S62 3.5.2 

spades hanes : i ae to ste sib 

di upedeseoks dene ihe cee aac seers 

; +3- All welding procedures 

are to be tested and qualified in accordance with the require- 

ments of Chapter 12 of the Rules for Materials and are to be 
approved by the Surveyor prior to construction. 


36rd BaonG: Fhe-erepesec-welding-_precedures—aretoe 


be-agreecuawith_tho-Sumovorprdertoconctticton. Welders 
and welding operators are to be proficient in the type of work 
to be undertaken and are to be qualified in accordance with 
the requirements specified in Chapter 12 of the Rules for 
Materials. 


3.7.1 A sufficient number of skilled supervisors is to/oe 
provided to ensure an effective and systematic control At all 
stages of welding operations. 


3.7.2 Where structural components are to be agsembled 
and welded in works sub-contracted by Bujfders, the 
Surveyors are to inspect the sub-contractor's woyks to ensure 
that compliance with the requirements of this Ghapter can be 
achieved. 


3.7.3 Structural arrangements are to bé such as will allow 
adequate ventilation and access for freheating, where 
required, and for the satisfactory completion of all welding 
operations. 


3.7.4 The location of welding connections and 
sequences of welding are to fe arranged to minimise 
restraint. Welding joints are to Ye so arranged as to facilitate 
the use of downhand welding #vherever possible. 


3.7.5 All welding is to Je carried out in accordance with 
the approved welding g#rocedure, see 3.6. The welding 
arrangements and sequgnce are to be in accordance with the 
approved plans and/agreed with the Surveyor prior to 
construction. 


3.7.6 Carefulfconsideration is to be given to assembly 
sequence and overall shrinkage of plate panels, assemblies, 
etc., resulting fom welding processes employed. Welding is 
to proceed systematically with each welded joint being 
completed mM correct sequence without undue interruption. 
Where prgfticable, welding is to commence at the centre of a 
joint and/proceed outwards or at the centre of an assembly 
and prggress outwards towards the perimeter so that each 
part fas freedom to move in one or more directions. 
Gen€rally, the welding of stiffener members, including 
trafsverses, frames, girders, etc., to welded plate panels by 
afitomatic processes is to be carried out in such a way as to 
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clean, dry and free from rust, scale and grease. Wher¢ 
manual arc welding is used, each run of deposit is to Ye 
effectively clean and free from slag before the next run is 
applied. Before a sealing run is applied to the back of/the 
weld, the root is to be back chipped, ground or aif-arc 
gouged to sound metal. With other multi-run w¢lding 
processes back gouging before the application of a gealing 
run may not be necessary. When air-arc gouging is Ysed for 
this operation, special care is to be taken to ensure/that the 
ensuing groove is slag free and has a profile suitable for the 
completion of welding. 


Or air-Part3 tO-3 WETCeC-a CRG 


3.7.8 Where prefabrication primers are applied over areas 
which will be subsequently welded, they arf to be of a 
quality acceptable to LR as having no significgnt deleterious 
effect on the finished weld, see Pt 6, Ch 6,2. 


3.7.9 All joints are to be properly align¢gd and closed or 
adjusted before welding. Excessive force ig not to be used in 
fairing and closing the work. Where exgessive gaps exist 
between surfaces or edges to be joirfed, the corrective 
measures adopted are to be to the/satisfaction of the 
Surveyor. Provision is to be made for retaining correct 
alignment during welding operations. / Clamps with wedges 
or strong-backs used for this purppse are to be suitably 
arranged to allow freedom of latefal movement between 
adjacent elements. 


3.7.10 Tack welds are to be kgpt to the minimum and are 
to be made in accordance with the approved welding 
procedure. Tack welds which aré to be retained as part of the 
finished weld are to be clean and free from defects. Care is to 
be taken when removing tagk welds used for assembly to 
ensure that the material of thé structure is not damaged. 


3.7.11. Generally, tack/welds are not to be applied in 
lengths of less than 30 myn for mild steel grades and 50 mm 
for higher tensile steel grades. 


3.7.12 Special attention is to be given to the examination 
of plating in way of afl lifting eye plate positions to ensure 
freedom from cracks/ This examination is not only restricted 
to the positions whfre eye plates have been removed but 
should also include the positions where lifting eye plates are 
permanent fixtureg. 


3.7.13 Weld@d temporary attachments used to aid 
construction afe to be removed carefully by grinding or 
cutting. The syrface of the material is to be finished smooth 
by grinding foflowed by crack detection. 


3.7.14 ere complete removal of lifting lug attachments 
is required /it is recommended they be burned off at the top of 
the fillet weld connections and the remainder chipped and 
ground smooth. However, alternative methods of removing 
these attachments will be considered. 


3.7.1 Any defects in the structure resulting from the 
remoyal of temporary attachments are to be repaired. 


3.7/16 When modifications or repairs have been made 
which result in openings having to be closed by welded 
inserts, particular care is to be given to the fit of the insert and 

e welding sequence. The welding should also be subject 


OTST a OoTtry a ator: 


out to ensure freedom from cracking. 


3.7.18 — All major welding operations shguld be complete 
prior to final machining operations on, 
sterntubes, propeller brackets and je 


3-8 3.6 Inspection 

3-8-t 3.6.1 Effective arrangements are to be provided 
by the Shipbuilder for the 4stet inspection of all finished welds 
in order to ensure that all welding has been satisfactorily 
completed. 


tme-ohistaliaspector- } } } = 


cleserintereretatior-otpessible-cofectareas- } } ™ 


3-8-4 3.6.2 At-finishec-elds—aretebeofaraccept- 
able-caltin-accordance-—with-3-9- All finished welds are to 
be subjected to non-destructive examination in accordance 
with the requirements specified in Ch 13, 2.12 of the Rules 
for Materials. Details of weld defect levels are given in the 
Naval Survey Guidance for Steel Ships. 


SS 3.6.3 
and number of checkpoints to be taken are as shown in 
Table 6.3.1. A list of the proposed items to be examined is to 
be submitted for approval. 


Typical locations for volumetric examination 
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examinations of welds is the responsibility of the Shipbuilder. 
Radiography is generally preferred for the examination of bytt 
welds of 15 mm thickness or less. Ultrasonic testing/is 
acceptable for welds of 15 mm thickness or greater and if to 
be used for the examination of full penetration tee byf{t or 
cruciform welds or joints of similar configuration. 


3.8.9 Non-destructive examinations are to be made in 
accordance with approved written procedures pregared by 
the Shipbuilder, which identify the method and tecfinique to 
be used, the extent of the examination and the agceptance 
criteria to be applied. 


3.8.10  Non-destructive examinations are to b6 undertaken 
by personnel qualified to the appropriate level/of a certifica- 
tion scheme recognized by LR. 


3.8.11 Checkpoint examinations at thé sub-assembly 
stage are to include ultrasonic testing orfexamples of the 
stop/start points of automatic welding ang magnetic particle 
inspections of weld ends. 


3.8.12 Checkpoint examinations at the construction stage 
are generally to be selected from thos¢ welds intended to be 
examined as part of the agreed quality control programme to 
be applied by the Shipbuilder. The lgcations and numbers of 
checkpoints are to be agreed between the Shipbuilder and 
the Surveyor. 


3.8.13 Where components ff the structure are sub- 
contracted for fabrication, the game inspection regime is to 
be applied as if the item had begén constructed within the ship- 
yard. In these cases, particylar attention is to be given to 
highly loaded fabrications (such as stabilizer fin boxes) 
forming an integral part of tle hull envelope. 


3.8.14 Particular atten¥on is to be paid to highly stressed 
items. Magnetic particle Inspection is to be used at the ends 
of fillet welds, T-joints, Joints or crossing in main structural 
members. 


3.8.15 — Checkpoinjs for volumetric examinations are to be 
selected so that a r¢presentative sample of all types of weld 
are examined. 


3.8.76 For the/null structure of refrigerated spaces, and of 
ships designed t@ operate in low air temperature, the extent of 
non-destructive/examination will be specially considered. 


3.8.17 For/all ship types, the Shipbuilder is to carry out 
random nonfdestructive examination at the request of the 
Surveyor. 


3.8.18 he full extent of any weld defect is to be 
ascertained by applying additional non-destructive examina- 
tions where required. Unacceptable defects are to be 
complg¢tely removed and where necessary, re-welded. The 
repair fs to be examined after re-welding by the same method 
usedfto detect the defect. 


3.8/19 Results of non-destructive examinations made 
dyfing construction are to be recorded and evaluated by the 
ipbuilder on a continual basis in order that the quality of 
elding can be monitored. These records are to be made 
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Sree Poextent Ss 
is 
previous results. 


3.9 Acceptance criteria 


3.9.1 All finished welds are to be sound ané free from 
cracks, lack of fusion, incomplete pengtration, and 
substantially free from porosity and slag. e surfaces of 
welds are to be reasonably smooth and subgfantially free from 
undercut and overlap. Care is to be taken/to ensure that the 
specified dimensions of welds have beg achieved and that 
both excessive reinforcement and ynderfill of welds are 
avoided. Details of weld defect leveJé are given in the Naval 
Survey Guidance for Steel Ships. 


3.10 Weld repair 


3.10.1 Repairs to defegtive welding are to be carried out 
using approved welding Zonsumables and procedures. The 
repair is to be re-exami~ed. 


3.10.2 Major repgirs should not be carried out without prior 
approval of the Syfveyor. 


3.10.3 Repgirs to defects found in the base materials 
during constyuction should not be carried out without prior 
approval offhe Surveyor. If repairs are agreed these should 
be carrieg? out in accordance with the requirements of the 
relevant&ection of Part 2, using qualified welding procedures. 


3.10A When misalignment of structural members either 
sidg of bulkheads, decks, etc., exceeds the agreed tolerance, 
te misaligned item is to be released, realigned and rewelded 


a Section 4 
Welded joints and connections 


4.4 Butt welds 


Existing paragraph 4.4.4 is to be renumbered 4.4.2. 


4.4.3 For ships with shock enhanced notation, see Pt 4, 
Ch 2,4. 


4.5 Fillet welds 


ty = lesser of ty or to 
Leg length 


(a) Weld fillet dimensions 


Welding to be carried 
round ends of all lugs 


Depth of scallop not greater 
than 0,25d\y or 75 mm, 
whichever is the lesser 


Radius not less 
than 25 mm 


i s oe 


max. 


(d) Scalloped construction 
4390/48 


Fig. 6.4.1 Weld types fillet dimensions 
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Existing paragraphs 4.5.2 and 4.5.3 are to be renumbered 
4.5.1 and 4.5.2. 


Existing paragraphs 4.5.5 to 4.5.7 are to be renumbered 
4.5.3 and 4.5.5. 


4.9 Intermittent welding (staggered and chain) 


Existing paragraphs 4.9.3 to 4.9.7 are to be renumbered 
4.9.2 and 4.9.6. 


4.10.1 For the connection of plating to internal wes where 
access for welding is not practicable, the closing jetting is to be 


gfiot to be filled with welding. Alternative proposals for 
A, width and spacing of slot welds will be specially consid- 


4.11.1. Where permanent or temporary studs arefo be 
attached by welding to main structural parts in aregé subject 
to high stress, the proposed location of the stéds and the 
welding procedures adopted are to be testegfo the satisfac- 
tion of the Surveyors. 


4.12 Lap connections 


4.12.1 Overlaps are gererally not to be used to connect 


Existing sub-Sections 4.13 to 4.16 are to be renumbered 
4.10 and 4.13. 


Volume 2, Part 1, Chapter 1 
General Requirements for Classification of Engineering Systems 


Effective date 1 January 2009 


a Section 7 
Certification of materials 
7.2 Welding 
7.2.1 Welding consumables, plant and equipment are to 


be in accordance with the requirements specified in Ch 13, 1.8 
of the Rules for Materials. 


7.2.2 Welding procedures and welder qualifications are to 
be tested and qualified in accordance with the requirements 
specified in Chapter 12 of the Rules for Materials. 


7.2.8 Production weld tests are to be carried out where 
specified in the subsequent Chapters of these Rules. 


7.2.4 All finished welds are to be subjected to non- 
destructive examination in accordance with the requirements 
specified in Ch 18, 2.12 of the Rules for Materials and or the 
requirements specified in the subsequent chapters of these Rules. 
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Volume 2, Part 1, Chapter 2 
Requirements for Design, Construction, Installation and Sea Trials of Engineering Systems 


Effective date 1 January 2009 


| Section 6 
Diesel engines 
6.2 Construction and welding 
oat ee 


ee Welding ae Sie structures is to 
be in accordance with the requirements specified in Chapter 13 
of the Rules for Materials. 


Non-destructive testing 


Ch-442-NOn: BOSSES examination ot welded sot 
is to be conducted in accordance with the requirements spec- 
ified in Chapter 13 of the Rules for Materials. 


a Section 10 
Gearing 
10.2 Construction and welding 


be-cartied-out- Where welded See is oe for ‘aE 
manufacture of wheels and gearcases, welding is to be in 
accordance with the requirements specified in Chapter 13 of 
the Rules for Materials. 


a Section 13 
Water jet units 
13.2 Construction and welding 
13.2.2 Welded construction is to be in accordance with the 


requirements specified in Chapter 13 of the Rules for Materials. 


Existing paragraph 13.2.2 is to be renumbered 13.2.3. 
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a Section 16 
Sea trials 
16.3 Performance testing 
16.3.6 The following information is to be available onboard 


for the use of designated personnel: 

e The results of trials to determine stopping times, ship 
headings and distance; 

e For ships having multiple propellers, the results of trials 
to determine the ability to navigate and manoeuvre with 
one or more propellers inoperative. 


16.3.7 It is to be demonstrated at the sea trial that the 
stopping distance achieved when the ship is initially 
proceeding ahead with a speed of at least 90 per cent of the 
ship's speed corresponding to 85 per cent of the maximum 
rated propulsion power should not exceed 15 ship lengths 
after the astern order has been given. However, if the 
displacement of the ship makes this criterion impracticable 
then in no case should the stopping distance exceed 20 ship 
lengths. 
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Volume 2, Part 1, Chapter 3 
Requirements for Fusion Welding of Pressure Vessels and Piping 


Effective date 1 January 2009 Zaeee Pressure vessels are to be constructed and examined 

; in accordance with the requirements specified in Chapter 13 of 

|_| Section 1 the Rules for Materials, unless more stringent requirements are 
General specified. 

1.1 Scope a6 e-identity oFmaterais-is-to-be-established byway 


etmardags-cte_sethattraceabit te-the-orginatmanutas: ; = ili Yall - 


2.3.1 
thermal means, shearing or machining in accordance with/the 
Existing paragraph 1.1.4 is to be renumbered 1.1.3. manufacturing drawings or specifications. 
2.3.2 Cold shearing should not be used on matfrials in 
excess of 25 mm thick and, where used, the cut edges are to 


1.2 General requirements for welding plant and whe ay : 
welding quality be cut back by machining or grinding for a minimum distance 
of 3mm. 
1.2.1 In the first instance, and before work is 
2.3.3 Material which has been thermall¥ cut is to be 


commenced, the Surveyors are to be satisfied that the 
required quality of welding is attainable with the proposed 
welding plant, equipment and procedures in accordance with 
the guidelines specified in Materials and Qualification 
Procedures for Ships Book A, Procedure 0-4. 


machined or ground back to remove all oxjdles, scale and 
notches. 


2.3.4 Thermal cutting of alloy and hig carbon steels may 
require the application of preheat, and special examination of 
4.2.2 The-precedures-are-te- inciude-the-regularsystematic these cut edges will be required to ¢nsure freedom from 

ise Galas " ; cracking. In these cases the cut edgeg are to be machined or 
ground back a distance of at least 2,0 mm, unless it has been 
demonstrated that the cutting progess has not damaged the 
material. 


4237.29 All welding is to be te-the-satisfaction- ofthe 2.3.5 Any material damaggd in the process of cutting is 


Sumveyers in accordance with the requirements specified in to be removed by machining, grinding or chipping back to 
Chapter 13 of the Rules for Materials. sound metal; weld repair nfay only be performed with the 


agreement of the Surveyorg. 


; 2.3.6 All plate edgeg, after being cut shall be examined 
a Section 2 for defects, including laminations, to ensure that these are free 
Manufacture and workmanship of from cracks. Visual fhethods may be augmented by other 


fusion welded pressure vessels techniques at the digcretion of the Surveyors. 
2.3.7 Edges fhat have been cut by machining or 


chipping, which/will not be subsequently covered by weld 
metal, are to b¢ ground smooth. 


2.2 Materials of construction 


224 2.2.1 Where the construction requires post weld 
heat treatment, consideration should be given to certifying the 
material after subjecting the test pieces to a simulated heat 
treatment. 
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Dy es efor bo 


the application of steady continuous loading using a maching 
designed for that purpose. The use of hammering, in eithér 
the hot or cold condition should not be employed. 


2.4.4 Material may be welded prior to forming or 
bending, provided that it can be demonstrated thdt the 
mechanical properties of the welds are not impaired py the 
forming operation. All welds subjected to bending arg to be 
inspected on completion to ensure freedom from/surface 
breaking defects. 


2.4.5 Vessels manufactured from carbon /or carbon 
manganese steel plates which have been hot fornfed or locally 
heated for forming are to be re-heat/ treated in 
accordance with the original supplied conditidn on comple- 
tion of this operation. Vessels formed from plgtes supplied in 
the as-rolled condition shall be heat treateg in accordance 
with the material manufacturer's recommenfiations. 


2.4.6 Where these steels are suppligd in the as-rolled, 
normalized or normalized rolled conditign, if hot forming is 
carried out entirely at a temperature wjthin the normalizing 
range, subsequent heat treatment will fot be required. 


2.4.7 For alloy steel vessels, fvhere hot forming is 
employed, the plates are to be heat freated on completion in 
accordance with the material manyfacturer’s recommenda- 
tions. 


2.4.8 Where plates are cold formed, subsequent heat 
treatment is to be performed wiere the internal radius is less 
than 10 times the plate thicknéss. For carbon and carbon- 
manganese steels this heat tyeatment may be a stress relief 
heat treatment. 


2.4.9 In all cases wher¢ hot forming is employed, and for 
cold forming to an interfal radius less than 10 times the 
thickness, the manufactyrer is required to demonstrate that 
the forming process ang subsequent heat treatments result 
in acceptable properties. 


2.5 Fitting of Shell plates and attachments 

2.5.1 Careful gonsideration is to be given to the assembly 
sequence to be/employed, in order to minimize overall 
shrinkage and dj8tortion and to reduce the build up of resid- 
ual stresses. 


2.5.2 Exgessive force is not to be used in fairing and clos- 
ing the work. Where excessive root gaps exist between 
surfaces of edges to be joined, the corrective measures 
adopted arg to be to the satisfaction of the Surveyors. 


2.5.3 Provision is to be made for retaining correct 
alignment during welding operations. 


2.5.4 In all cases where tack welds are used to retain 
plates or parts in position prior to welding, they are to be 
made using approved welding procedures. 


2.4.5 Where temporary bridge pieces or strong-backs 
aye used they are to be of similar materials to the base 
aterials and are to be welded in accordance with approved 
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tack welds are to be attached to the base materials and not tO 
the cladding. 


2.5.7 The location of welded joints are to be such 9§ to 
avoid intersecting butt welds in the vessel shell plates/ The 
attachment of nozzles and openings in the vessels are/to be 
arranged to avoid main shell weld seams. 


2.5.8 The surfaces of the plates at the longitfidinal or 
circumferential seams are not to be out of alignmeni/with each 
other, at any point, by more than 10 per cent gf the plate 
thickness. In no case is the mis-alignment to e¥ceed 3 mm 
for longitudinal seams, or 4 mm for circumferenjfial seams. 


2.5.9 Where a vessel is constructed of plates of different 
thicknesses (tube plate and wrapper plate), fne plates are to 
be so arranged that their centrelines form a gontinuous circle. 


2.5.10 — For longitudinal seams, the thjcker plate is to be 
equally chamfered inside and outside by machining over a 
circumferential distance not less than tWice the difference in 
thickness, so that the plates are of equal thickness at the 
longitudinal weld seam. For the cirgumferential seam, the 
thickest plate is to be similarly pré€pared over the same 
distance longitudinally. 


2.5.11 For the circumferential Seam, where the difference 
in the thickness is the same thrpughout the circumference, 
the thicker plate is to be reduceg¢ in thickness by machining to 
a taper for a distance not less/than four times the offset, so 
that the two plates are of equal thickness at the weld joint. A 
parallel portion may be provided between the end of the taper 
and the weld edge preparatjon; alternatively, if so desired, the 
width of the weld may be inéluded as part of the smooth taper 
to the thicker plate. 


2.6 Welding during construction 

2.6.1 Welding pyant and equipment is to be suitable for 
the purpose intendéd and properly maintained, taking due 
cognisance of relevant safety precautions. Electrical meters 
are to be properly maintained and have current calibrations. 


2.6.2 Weldjng consumables are to be suitable for the 
type of joint fand grade of material to be welded and 
satisfactory sforage and handling facilities are to be provided 
close to working areas. 


2.6.3 Prior to use, welding consumables should be dried 
and/or ipaked in accordance with the consumable 
manufacturer's recommendations. The condition of welding 
consumables shall be subject to regular inspections. 


2.6.4 All welders and welding operators are to be suitably 
skillgd and qualified for the type of welding work to be 
ungertaken. 


246.5 Welding procedures are to be established for all 
elds joining pressure containing parts and for welds made 


ot possible, provisiog 


2.6.8 Preheat shall be applied, as specifi 
approved welding procedure, for a distance of at least 75 mm 
from the joint preparation edges. The method of/application 
and temperature control are to be such as to maintain the 
required level during welding and is to be to the gatisfaction of 
the Surveyors. 


2.6.9 When the ambient temperature is/O°C or less, or 
where moisture resides on the surfaces to/be welded, due 
care should be taken to pre-warm and dry fhe weld joint. 


2.6.10 — The welding arc is to be struck/on the parent metal 
which forms part of the weld joint or on previously deposited 
weld metal. 


2.6.11 Tack welds made in the rogt of the weld joint are to 
be removed in the process of welding the seam. 


2.6.12 Where the welding progess used is slag forming 
(e.g. manual metal arc, submerged arc, etc.), each run of 
deposit is to be cleaned and fr¢e from slag before the next 
run is applied. 


2.6.13 Wherever possible, full penetration welds are to be 
made from both sides of the jdint. Prior to welding the second 
side, the weld root is to be/cleaned, in accordance with the 
requirements of the approyed welding procedure, to ensure 
freedom from defects. Wien air-arc gouging is used, care is 
to be taken to ensure tliat the ensuing groove is slag and 
oxide free and has a prdfile suitable for welding. 


2.6.14 After welding has been stopped for any reason, 
care is to be taken irfrestarting to ensure that the previously 
deposited weld mgtal is thoroughly cleaned of slag and 
debris, and preheay has been re-established. 


2.6.15 Where/welding from one side only cannot be 
avoided, care isto be exercised to ensure the root gap is in 
accordance wifh the approved welding procedure and the 
root is properly fused. 


2.6.16 Stgel backing strips may be used for the 
circumferential seams of Class 2/1, Class 2/2 and Class 3 
pressure vgssels and are to be the same nominal composi- 
tion as th¢ plates to be welded. 


2.6.17 ]| Fillet welds are to be made to ensure proper fusion 
and penetration at the root of the fillet. At least two layers of 
weld metal are to be deposited at each weld affixing branch 
pipeg, flanges and seatings. 


2.6/18 Where attachment of lugs, brackets, branches, 
manhole frames, reinforcement plates and other members are 
tg be made to the main pressure shell by welding, these shall 
Ibe to the same standard as that required for the main vessel 
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main pressure shell after post weld heat treatment is 
permitted. 


ot 


2.6.20 Completed welds shall be at least fl with the 
surface of the plates joined and have the sMape and size 
specified in the approved drawings or spgéifications. Welds 
shall have an even contour and blend srxoothly with the base 
materials. 


2.6.21 The main weld seamg and all welded attachments 
made to pressure containing’parts are to be completed prior 
to post weld heat treatmervft. Tubes that have been expanded 
into headers or drumg’may be seal welded without further 
post weld heat tregyment. 

2.6.22 Thgtinish of welds attaching pressure parts and 
non-pressfe parts to the main pressure shell is to be such 


& ground smooth, if necessary, to provide a suitable finish 


a AUOT T. 


Existing sub-Section 2.7. is to be renumbered 2.3. 


Z Section 3 
Routine weld tests for pressure 


vessels 


Existing Section 3 is to be deleted in its entirety. 


| Section 43 
Repairs to welds on fusion welded 
pressure vessels 

443.1 General 
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pie a tai ete eoers ee Han : 
Gi thd Repairs to welds on fusion welded pressure vessels 
are to be in accordance with the requirements of, Chapter 13 


of the Rules for Materials. 
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Re-repairs 


|_| Section & 4 
Post weld heat treatment of 
pressure vessels 

544.1 General 


weld heat treatment of fusion welded pressure vessels is to 
be in accordance with the requirements of, Chapter 13 of the 
Rules for Materials. 


requirements 


Plate thickness above wh} 
post weld heat treatmentsPWHT) 
is required 
Type of steel 


Steam raising 
plant 


Other pressure 
vessels 


Carbon and 
carbon/manganese steels 
without low temperature 
impact values 


30 mm 


Carbon and 
carbon/manganese stee}é 
with low temperature 
impact values 


1Cr 1/2Mo All thicknesses All thicknesses 


21/4Cr 1)fo 


All thicknesses All thicknesses 


All thicknesses All thicknesses 
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thicknesses: the thickness to be used when applying thé 
requirements for post weld heat treatment is to be either the 
thinner of the two plates for butt welded connections, orfAhe 
thickness of the shell for connections to flanges, tubepjates 


and similar connections. 


5.1.4 Parts are to be properly prepared fér heat 
treatment, sufficient temporary supports are to be frovided 
to prevent undue distortion or collapse of the strycture and 
any machined faces are to be adequately protecfed against 
scaling. 


5.1.5 Care is to be exercised to provide Arilled holes in 
double reinforcing plates and other closed paces prior to 
heat treatment. 


5.2 Basic requirements for heal treatment of 
fusion welded pressure vegsels 
5.2.1 Heat treatment is to be carried out in a properly 


constructed furnace which is efficieytly maintained. 


5.2.2 The heat treatment fagilities shall be capable of 
controlling the temperature thrgughout the heat treatment 
cycle and adequate means of fneasuring and recording the 
vessel temperature are to/be provided. To this end, 
thermo-couples are to be gttached such that they are in 
contact with the vessel. 


5.2.3 Unless stated gtherwise, post weld heat treatment 
is to be carried out by neans of slow, even heating from 
300°C to the soak temperature, holding within the prescribed 
soaking temperature range for the time specified (usually one 
hour per 25 mm of weld thickness), followed by slow even 
cooling to 300°C. 


5.2.4 Recommended soaking temperatures and periods 
are given in Tabfe 3.5.2 for different materials. Where other 
materials are uséd for pressure vessel construction, full details 
of the propoged heat treatment are to be submitted for 
consideratiory. 


5.2.5 here pressure vessels are of such dimensions 
that the Whole length cannot be accommodated in the 
furnace at one time, the pressure vessels may be heated in 
sectiong, provided that sufficient overlap is allowed to ensure 
the hgat treatment of the entire length of the longitudinal 
sea 


5.9.6 Where it is proposed to adopt special methods of 
hgat treatment, full particulars are to be submitted for 
gonsideration. In such cases it may be necessary to carry out 


© Ov w) 


SFOsSosed a a 


Soak 
temperature, 
°C (see Note) 


Material type 


Carbon and carbon/manganese 580-620° 


grades: 


hour per 
25 mm of 
ickness, 
inimum 
1 hour 


1Cr 1/2Mo 


hour per 
25 mm of 
ickness, 
inimum 
1 hour 


21/4Cr 1Mo 650-690° hour per 
25 mm of 
thickness, 
minimum 
of 1 hour 


1/2Cr 1/2Mo 1/4 670-720° hour per 
25 mm of 
thickness, 
minimum 
of 1 hour 
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6.2.1 Acceptable methods of flange attachment Are 
illustrated in Fig. 1.5.1 in Pt 7, Ch 1. If backing rings are sed 
with flange type (a) then they are to fit closely to the Yore of 
the pipe and should be removed after welding. The ”ngs are 
to be made of the same material as the pipes. Ae use of 
flange types (b) and (c) with alloy steel pipes is limied to pipes 
up to and including 168,3 mm outside diameter 


62.2 Alignment of pipe butt welds shall Ye in accordance 
with Table 3.6.1. Where fusible inserts are sed the alignment 
shall be within 0,5 mm in all cases. 


Table 3.6.1 Pipe alignment folerances 
Maximum permitted 


mis-alignment 


Pipe size 


D < 150 mm and t< 6mm 1,0 mm or 25% of t 


whichever is the lesser 


25% of t 
s the lesser 


D < 300 mm and t < 9,5/nm 1,5 mm or 


whichever i 


a Section 6 5 
Welded pressure pipes 


645.1 General 
6-++4 5.1.1 Fabricator otpinewercste-be-caniedout 
. . thie Soot 


ot o oS o ot } ge t ec erments—havebeern—spectied } 7 
Fabrication of pipework is to be carried out in accordance with 
the requirements of Ch 18, 5 of the Rules for Materials. 


D> 300 andt>9,5 fim 25% of t 


s the lesser 


2,0 mm or 
whichever i 


pipe internal diameter 
pipe wall thickness 


simulated joints. 


6.3.2 Where the work requires a siggfficant number of 
branch connections, tests may also be 
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Material grade Thickness f, 


Carbon and 
carbon/manganese 
grades: 

320 and 360 


Carbon and 
carbon/manganese 
grades: 

410, 460 and 490 


1Cr 1/2Mo 


21/4Cr 1Mo 


1/2Cr 1/2Mo 
V/4V 


NOTES 
a 


Ow hydrogen process or consumables are those which have 
been tested and have achieved a grading of H15 or better, see 
Chapter 11 of Vol 1, Part 2. 

Low hydrogen process is required for these materials. 


673-8 5.2.1 Preheating is to be effected by a method 
which ensures uniformity of temperature at the joint. The 
method of heating and the means adopted for temperature 
control are to be to the satisfaction of the Surveyors. 


6-3-6 5.2.2 All welding is to be performed in accor- 
dance with the approved welding procedures (see 6.3.1) by 
welders who are qualified for the materials, joint tyoes and 
welding processes employed. 


6-3-4 5.2.3 Welding without filler metal is generally not 
permitted for welding of duplex stainless steel materials. 


6-3-8 5.2.4 All welds in high pressure and high temper- 
ature pipelines are to have a smooth surface finish and even 
contour; if necessary, they are to be made smooth by 
grinding. 


6-3-9 BYZaal Check tests of the quality of the welding 
are to be carried out periodically at the discretion of the 
Surveyors. 
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the normalizing temperature range. When carried out withi 
this temperature range, no subsequent heat treatment/is 
required for carbon and carbon-manganese steels. For afloy 
steels, 1Cr 1/2Mo, 21/4Cr 1Mo and 1/2Cr 1/2Mo 1/4, a 
subsequent stress relieving heat treatment in accordanc¢ with 
Table 3.5.2 is required irrespective of material thicknegs. 


6.4.3 When hot forming is performed outside thd normal- 
izing temperature range, a subsequent heat treatment in 
accordance with Table 3.6.3 is required. 


Table 3.6.3 Heat treatment after forming of pipes 


Type of steel Heat treatmenj required 


Carbon and Normalize at 880/to 940°C 
carbon/manganese: 
Grades 320, 360, 410, 


460 and 490 


1Cr 1/2Mo ize af 900 to 940°C, 


0 720°C 


21/4Cr 1Mo 


iZe at 900 to 960°C, 
by 


gring at 650 to 780°C 


1/2Cr 1/2Mo 1/4V 


Other alloy steels Bubjec 


6.4.4 After cold formjéng to a radius measured at the 
centreline of the pipe of less than four times the outside 
diameter, heat treatmert in accordance with Table 3.6.3 is 
required. 


by 
ing at 670 


0 720°C 


to special consideration 


6.4.5 The heat Areatments specified above shall be 
applied unless the pipe material manufacturer specifies or 
recommends othe/ requirements. 


6.4.6 Bendig procedures and subsequent heat treat- 
ment for othef alloy steels will be subject to special 
consideration. 


6.5 Post weld heat treatment of pipe welds 

6.5.1 Post weld heat treatment shall be carried out in 
accordghce with the general requirements specified in 5.2 for 
pressufe vessels. 


6.5.9 Post weld heat treatment is to be performed on 
sted! pipes and fabricated branch pieces on completion of 
welding where the material thickness exceeds that specified in 
Table 3.6.4. 


treatment of pipe welds 


Requirements for 
heat treatmey 


Type of steel 


Carbon and carbon/manganese: 
Grades 320, 360, 410, 460 
and 490 


Thicknesses gXceeding 30 mm 


1Cr 1/2Mo ThickMesses exceeding 8 mm 


21/4Cr 1Mo Al thicknesses 


1/2Cr 1/2Mo 1/4V All thicknesses 


Other alloy steels Subject to special consideration 


6.5.3 
for post 


a Section #6 


Non-Destructive Examination 


746.1 General 
“++ 6.1.1 Nor—DestructineExaminations(NDEl of 
: 


- Non- 


Destructive Examination (NDE) of pressure vessels is to be 
performed in accordance with the requirements of Ch13, 5 of 
the Rules for Materials. 


7.2.1 
ate level of a nationally recognized certification sche 


7.2.2 Generally, operators subject to dirg€t supervision 
are to be qualified to Level |, unsupervised Ja€rsonnel to Level 
Il and more senior personnel to Level Ill 


7.2.3 Qualification schemes 9f€ to include assessments 
of practical ability for Level and Il individuals; these 
examinations to be madefn representative test pieces 
containing relevant defecfé. 
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imferential butt welds in ex onnection 
tubes, headers and other tubular parts of 170 m 
outside diameter or less, at least 10 per cent of the tofal 
number of welds is to be subjected to volumefric 
examination and surface crack detection inspectiong. 


7.3.2 For Class 2/1 pressure vessels, volumetrjé and 
surface crack detection inspections are to be apylied at 
selected regions of each main seam. At least 10 pef cent of 
each main seam is to be examined together with the full 
length of each welded test plate. When an unaéceptable 
indication is detected, at least two additional chegk points in 
the seam are to be selected by the Surveyor forfexamination 
using the same inspection method. If further fnacceptable 
defects are found then either: 
(a) the whole length of weld represented is tg be cut out and 
re-welded and re-examined as if it was/a new weld with 
the test plates being similarly treated; /or 


(b) the whole length of the weld repregented is to be re- 
examined using the same inspectior methods. 
7.3.3 Butt welds in Class 1 pipeg of 75 mm or more 


outside diameter are subject to 100 per cent volumetric and 
surface crack detection inspections. /The extent and method 
of testing applied to butt welds in Glass 1 pipes of less than 
75 mm outside diameter is at the Surveyor's discretion. 


7.3.4 The extent of testing t# be applied to butt welds or 
fillet welds in Class Il pipes of 100 mm or more outside 
diameter is at the Surveyor's djScretion. 


7.3.5 NDE is not requiréd for Class II pipes less than 
100 mm outside diameter. 


7.3.6 Butt welds in fufnaces, combustion chambers and 
other pressure parts for fred pressure vessels under external 
pressure are to be subjgct to spot volumetric examination, the 
minimum length of eagh check point being 300 mm. 


7.4 Procedufes 

7.4.1 Non-Déstructive Examinations are to be made in 
accordance witf\ a definitive written procedure prepared in 
accordance with a nationally recognized standard and 
endorsed by/a Level Ill individual. As a minimum, the 
procedure will identify personnel qualification levels, NDE 
datum and jMentification system, extent of testing, methods 
to be appli¢d with technique sheets, acceptance criteria and 
reporting yequirements. 


7.5 Method 

F5.Y Volumetric examinations may be made by 
radiography or, in the case of welds of nominal thickness 
15/mm or above, by ultrasonic testing. The preferred method 
fof surface crack detection in ferrous metals is magnetic 
Yarticle inspection, and that for non-magnetic materials is 
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7.6.1 Unacceptable defects are to be repaired ang re- 
examined using the NDE methods originally applied. 


7.7 Evaluation and reports 
7.7.1 The manufacturer shall be responsible for the 
review, interpretation, evaluation an¥ acceptance of the 
results of NDE. Reports stating comptiance or otherwise with 
the criteria established in the insogétion procedure are to be 
issued. Reports are to include th¢ following information where 
appropriate: 


(a) date of inspection; 

(b) names, qualificatiogS and signatures of operator and 
supervisor; 

(c) component ideftification; 

(d) location and g¢xtent of testing; 

(e) pent status; 

(f) weld tyg4, procedure and configuration; 

(g) 

(h) péction procedure reference; 

() 

(k) A/esults showing size, position and nature of any defects 


repaired; and 
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Diesel Engines 


Effective date 1 January 2009 


a Section 5 
Construction and welded 
structures 

5.3 Materials and construction 

SSh All welded construction is to be in accordance with 


the requirements specified in Chapter 13 of the Rules for 
Materials. 


Existing paragraph 5.3.1 is to be renumbered 5.3.2. 
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a Section 9 
Control and monitoring 

9.3 Electrical generator and auxiliary engine 
speed governors 

9.3.4 Emergency generator engines are to comply with 


9.3.1 except that the initial load required by 9.3.1(b) is to be 

not less than the total connected emergency load; , or if their 

total consumer load is applied in steps, the following 

requirements are to be met: 

(a) the total load is supplied within 45 seconds from power 
failure on the main switchboard; 


(b) the maximum step load is declared and demonstrated; 
and 

(c) the power distribution system is designed such that the 
declared maximum step loading is not exceeded. 

9:3:5 Compliance of time delays and loading sequence 


with the requirements of 9.3.4 is to be demonstrated at ship's 
trials. 


Existing paragraphs 9.3.5 to 9.3.8 are to be renumbered 
9.3.6 to 9.3.9. 


CORRIGENDA 


9.7 Diesel engines for propulsion purposes 


(Part only shown) 
Table 1.9.2 


shutdowns 


Item 


Auxiliary diesel engines: Alarms and 


Lubricating oil inlet 
temperature 


Lubricating oil inlet 
pressure 


Oil mist concentration 
in crankcase or 
bearing temperature 


Oil fuel high pressure 
piping* 


Coolant outlet 
temperature (for 
engines >220 kW) 


Coolant pressure or 
flow 


Oil fuel temperature or 
viscosity 


Overspeed 
Starting air pressure 


Electrical starting 
battery charge level 


Exhaust gas 
temperature 


st stage 
low 


2nd stage 
low 


igh 


Leakage 
ist stage 
high 


2nd stage 
high 


Low 


High and 
Low 

High 

Low 


Low 


High 


Automatic shutdown of 
engines see 9.6.2 


Automatic shutdown of 
engine, see 9.1.2 


See 9.1.2 


Automatic shutdown of 
engines see 9.6.3 


Heavy oil only 


See 9.4 


Per cylinder. For engine 


power <500 kW/cylinder, 


common sensors for 
each inlet to the 
turbocharger may be 
accepted.-See-Nete 


NOTE 


The arrangements are to comply with the requirements of the 
Naval Authority concerned. 
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| Section 10 
Alarms and safeguards for 
emergency diesel engines 


10.1 General 
(Part only shown) 
Table 1.10.1 Alarms and safeguards for emergency 


diesel engines 


Effective date 1 January 2009 


| Section 13 
Type testing procedure for 
crankcase explosion relief valves 


13.1 Scope 

13.1.1 To specify type tests and identify standard test 
conditions using methane gas and air mixture to demonstrate 
that Fhistestorecedure-has-beer-develepectoidenth-stan- 
dard-cendiierns-bywhich LR requirements are satisfied for 
crankcase explosion relief valves intended to be fitted to dieset 
engines and gear cases-car-betestedto-—demonstrate-that 


they-satishy_R+eauirermentsfertpe testing te-a-defined-stan- 


+3414 13.1.2 The test procedure is only applicable to 
explosion relief valves fitted with flame arresters. Where inter- 
nal oil wetting of a flame arrester is a design feature of an 
explosion relief valve, alternative testing arrangements that 
demonstrate compliance with these requirements may be 
proposed by the manufacturer. The alternative testing 
arrangements are to be submitted to LR for approval. 


13.4 Test facilities 

13.4.1 FhetesttacitiesterTest Houses carrying out type 

testing of crankcase explosion relief valves are to meet the 

following criteria: 

(a) The test facies houses where testing is carried out are 
to be accredited to a National or International Standard 
for the testing of explosion protection devices, such as 
ISO/IEC 17025. 

b) The test facilities are to be acceptable to LR. 

c) The test facilities are to be equipped so that they can 
eerntret perform and record explosion testing in accor- 
dance with this procedure. 

d) The test facilities are to have equipment for controlling 
and measuring a methane gas in air concentration within 
a test vessel to an accuracy of + 0,1 per cent. 

e) The test facilities are to be capable of effective point 
located ignition of methane gas in air mixture. 
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The pressure measuring equipment is to be capable of 
measuring the pressure in the test vessel in at least two 
positions. One at the valve and the other at the test 
vessel centre. The measuring arrangements are to be 
capable of measuring and recording the pressure 
changes throughout an explosion test at a frequency 
recognising the speed of events during an explosion. The 
result of each test is to be documented by video record- 
ing and #Recessary by recording with a heat sensitive 
camera. 

The test vessel for explosion testing is to have 
documented dimensions thatere+ebe-such thats 
Reightetengih-bebyeen-dished-erndss-apprextmatety 
Z2times-tc-ciamoter butnotmoerethan 6 times The 
dimensions are to be such that the vessel is not pipe-like 
with the distance between dished ends being not more 
than 2,5 times the diameter. The internal volume of the 
test vessel is to be-determinedtremthe-yessel-cdimen- 

sieasthat include any standpipe arrangements. 

The test vessel ferexptesien testing is to be provided 
with a flange, located centrally at one end at 90 degrees 
to the vessel longitudinal axis for mounting the explosion 
relief valve. The test vessel is to be arranged in an orien- 
tation consistent with how the valve # will be installed in 
service, i.e., in the vertical plane or the horizontal plane. 
The-f : ; 

A circular flat plate Radagthetolowing-cimensions is to 
be provided for fitting between the pressure vessel flange 
and valve to be tested with the following dimensions: 

(i) Outside diameter =2+D-wRere-D-45 of 2 times the 
outer diameter of the valve top cover.+he-ciredlar 
surface: 

Internal bore having the same internal diameter of 
the valve to be tested. 

The test vessel ferexplesion testing is to have connec- 
tions for measuring the methane in air mixture #4 at+teast 
two-pestions+e- the top and bottom. 

The test vessel ferexplesien testing is to be provided 
with a means of fitting an ignition source at a position 
as specified in 13.5.3. 

The test vessel volume is to be as far as practicable, 
related to the size and capability of the relief valve to be 
tested. In general, the volume is to correspond to the 
requirement in 6.3.1 for the free area of explosion relief 
valve to be not less than 115 cm2/m8 of crankcase gross 
volume, i.e., the testing of a valve having 1150 cm2 of 
free area, would require a test vessel with a volume of 


10 mS, 4tr-anyeasethe-velume-otthetestyvessetis-nettc 
yan-bymerethan++6+6o—_+0-percentfremthe+4+5 


erat trae etume-+ratic- The following is to apply: 

(i) Where the free area of relief valves is greater than 
115 cm2/m8 of the crankcase gross volume, the 
volume of the test vessel is to be consistent with 
the design ratio. 

In no case is the volume of the test vessel to vary 
by more than + 15 per cent from the design 
cm?/ms volume ratio. 


(ii) 


(ii) 
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13.5 Explosion test process 

13.5.1 All explosion tests to verify the functionality of 
crankcase explosion relief valves are to be carried out using 
an air and methane mixture with a volumetric methane 
concentration of 9,5 per cent +0,5 per cent. The pressure in 
the test vessel is to be not less than atmospheric and is not to 
exceed @-2barthe opening pressure of the relief valve. 


13.5.3 The ignition of the methane and air mixture is to be 
made at the centreline of the test vessel at a position approx- 
imately one third of the height or length of the test vessel 
opposite to where the valve is mounted. 


13.5.4 The ignition is to be made using a maximum 
100 joule explosive charge. 


13.6 Valves to be tested 

13.6.1. The valves used for type testing (including the test- 
ing Speciiegd in 18.6.3) are 10 be on teS ae aie eee 
Hy and selected 
from the manufacturer's #st#at normal ean line for such 
valves by the LR Surveyor witnessing the tests. 


13.6.2 For approval of a specific valve size, three valves of 
that specific size are to be tested in accordance with 13.6.3 
and 13.7. For a series of valves, see 13.9. the-vabves-aroto 


13.6.3 The valves selected for type testing are to have 
been previously tested at the manufacturer's works to 
demonstrate that the opening pressure is in accordance with 
the specification within a tolerance of + 20 per cent and that 
the valve is air tight at a pressure below the opening pressure 
for at least 30 seconds. This test is to verify that the valve is air 
tight following assembly at the manufacturer's works and that 
the valve begins to open at the required pressure demon- 
strating that the correct spring has been fitted. 


43-673 13.6.4 The selecter type testing of valves fer+ype 
testing is to recognise the orientation that they are intended to 
be installed on the engine or gear case.-Ahere-tis-internded 
thatyabves-beastatecinthe-yvericat-ernearvericatorthe 
herzentalernearherzentatpestien ther Three valves of 
each size are to be tested for each intended installation orien- 
tation, i.e. in the vertical and/or horizontal positions . 


13.7 Method 
13.7.1. The following requirements are to be satisfied at 
explosion testing: 
(a) The explosion testing is to be witnessed by a LR 


Surveyor-#heretypetesting- approvals reanirecd by LR. 
} =Vatves—are-+o-betested-in—the-verticatoerhorzentat 


Ste y } the-vericatpesitiensee+3-6-3- HH 7 7 _ 7 

6}() Where valves are to be installed on an engine or gear 
case with shielding arrangements to deflect the emission 
of explosion combustion products, the valves are to be 
tested with the shielding arrangements fitted. 


L vase ; 

thatemandacturerrearires LR-apprevat 

fe}(c) Successive explosion testing to establish a valve's 
functionality is to be carried out as quickly as possible 
during stable weather conditions. 

A(d) The pressure rise and decay during all explosion testing 
is to be recorded. 

fei(e) The external condition of the valves is to be monitored 

during each test for indication of any flame release by 

video and heat sensitive camera.thetestfactiticsto 

preduce-atrepertenthe-explesien testindings- 


tet} 


13.7.3 Stage 1: 

Two explosion tests are to be carried out in the test vessel 
withthotango-epening-ftted with the circular plate as speci- 
fied in 13.4.1(j) fitted and the opening in the plate covered by 
a 0,05 mm thick polythene film. These tests establish a refer- 
ence pressure level for determination of the effects capability 
of a relief valve in terms of pressure rise in the test vessel, see 
13.8.1(f). 


(Part only shown) 

13.7.4 Stage 2: 

(b) The first of the two tests on each valve is to be carried 
out with a 0,05 mm thick polythene bag having a 
minimum diameter of three times the diameter of the 
circular plate and volume not less than 30 per cent of the 
test vessel enclosing the valve and circular plate. Before 
carrying out the explosion test the polythene bag is to be 
empty of air. The plas#e polythene bag is required to 
provide a readily visible means of assessing whether 
there is flame transmission through the relief valve follow- 
ing an explosion consistent with the requirements of the 
standards identified in 13.2. During the test, the explo- 
sion pressure will open the valve and some unburned 
methane/air mixture will be collected in the polythene 
bag. When the flame reaches the flame arrester and if 
there is flame transmission through the flame arrester, 
the methane/air mixture in the bag will be ignited and this 
will be visible. 

Provided that the first explosion test successfully demon- 
strated that there was no indication of combustion 
outside the flame arrester and there are no signs of 
damage to the flame arrester or valve, a second 
explosion test without the polythene bag arrangement is 
to be carried out as quickly as possible after the first test. 
During the second explosion test, the valve is to be visu- 
ally monitored for any indication of combustion outside 
the flame arrester and video records are to be kept for 
subsequent analysis. The second test is required to 
demonstrate that the valve can function in the event of 
a secondary crankcase explosion. 
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13.8 Assessment and records 
13.8.1 Assessraertetthe-yvatves-after For the purposes of 
verifying compliance with the requirements of this Section, the 
assessment and records of the valves used for explosion test- 
ing is to address the following points: 
(a) The valves to be tested are to have evidence of 
appraisal/approval by LR, see also 13.6.1. 
The designation, dimensions and characteristics of the 
valves to be tested are to be recorded. This is to include 
the vabve-free area of the valve and of the flame arrester 
and the amount of valve lift at 0,2 bar. 
The test vessel volume is to be determined and 
recorded. 
For acceptance of the functioning of the flame arrester 
there is not to be any indication of flame or combustion 
outside the valve during an explosion test. 
The pressure rise and decay during an explosion is to be 
recorded with indication of the pressure variation 
showing the maximum overspressure and steady under 
pressure in the test vessel during testing. The pressure 
variation is to be recorded at two points in the pressure 
vessel. 
(f) The effect of an explosion relief valve in terms of 
pressure rise following an explosion is ascertained from 
maximum pressures recorded at the centre of the test 
vessel during the three stages. The pressure rise within 
the test vessel due to the installation of a relief valve is 
the difference between average pressure of the four 
explosions from Stages 1 and 3 and the average of the 
first tests on the three valves in Stage 2. The pressure 
rise is not to exceed the limit specified by the manufac- 
turer. 

The valve tightness is to be ascertained by verifying from 

the records at the time of testing that an under-pressure 

of at least 0,3 bar is held by the test vessel for at least 

10 seconds following an explosion. This test is to verify 

that the valve has effectively closed and is reasonably 

gas-tight following dynamic operation during an explo- 
sion. 

After each explosion test in Stage 2, the external 

condition of the flame arrester is to be examined for 

signs of serious damage and/or deformation that may 
affect the operation of the valve. 

(j) | After completing the explosion tests, the valves are to be 
dismantled and the condition of all components ascer- 
tained and documented. In particular, any indication of 
valve sticking or uneven opening that may affect the 
operation of the valve is to be noted. Photographic 
records of the valve condition are to be taken and 
included in the report. 


(b) 
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13.9 Design series qualification 

13.9.2 The quenching ability of a flame sereer arrester 
depends on the total mass of quenching lamellas/mesh. 
Provided the materials, thickness of materials, length depts 
of lamellas/thickness of mesh layer and the quenching gaps 
are the same, then the same quenching ability can be qualified 
for different sizes of flame sereer arresters. This is subject to 
(a) and (b) being satisfied. 


ny Sj 
(a) fis = WS 
A Ss 
w a= 3 
2 2 
where 
n, = total depth of flame arrester corresponding to the 
number of lamellas of size 1 quenching device for a 
valve with a relief area equal to S, 
No = total depth of flame arrester corresponding to the 
number of lamellas of size 2 quenching device for a 
valve with a relief area equal to S» 
A, = free area of quenching device for a valve with a 
relief area equal to S, 
A> = free area of quenching device for a valve with a 
relief area equal to S5 
13.9.3 The qualification of explosion relief valves of larger 


sizes than that which has been previously satisfactorily tested 
in accordance with 13.7 and 13.8 can be evaluated where 
valves are of identical type and have identical features of 
construction subject to the following: 

(a__ The free area of a larger valve does not exceed three 
times + 5 per cent that of the valve that has been satis- 
factorily tested. 

One valve of the largest size, subject to (a), requiring 
qualification is subject to satisfactory testing required by 
13.6.3 and 13.7.4 except that a single valve will be 
accepted in 18.7.4(a) and the volume of the test vessel is 
not to be less than one third of the volume required by 
13.4.1(m). 

The assessment and records are to be in accordance 
with 13.8, noting that 13.8.1(f) will only be applicable to 
Stage 2 for a single valve. 


(b) 


13.9.4 The qualification of explosion relief valves of smaller 
sizes than that which has been previously satisfactorily tested 
in accordance with 13.7 and 13.8 can be evaluated where 
valves are of identical type and have identical features of 
construction subject to the following: 
(a) The free area of a smaller valve is not less than one third 
of that of the valve that has been satisfactorily tested. 
(b) One valve of the smallest size, subject to (a), requiring 
qualification is subject to satisfactory testing required by 
13.6.3 and 13.7.4 except that a single valve will be 
accepted in 13.7.4(a) and the volume of the test vessel is 
not to be more than the volume required by 13.4.1(m). 
The assessment and records are to be in accordance 
with 13.8, noting that 13.8.1(f) will only be applicable to 
Stage 2 for a single valve. 
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13.10 The report 


(Part only shown) 

13.10.71 The test faciity house is to deliver a full report that 
includes the following information and documents: 

(h) The assessment and records stated in 13.8 


13.11 Approval 


13.11.71 The approval Asprovel of an explosion relief valve 
is at the preregatye discretion of LR, based on the appraisal 
of plans and particulars and the test facilites faclilty’s report of 
the results of type testing. 


Section 14 

Type testing procedure for 
crankcase oil mist detection/ 
monitoring and alarm 
arrangements 


Scope 


satish LR +eauirementsfertyee- testing te-adefined-standarc } } } 7 
To specify the tests required to demonstrate that crankcase 
oil mist detection and alarm equipment intended to be fitted to 
diesel engines satisfy LR requirements. 


14.1.2 This test procedure is also applicable to oil mist 
detection4Rerniterag and alarm arrangements intended for 
gear cases. 


14.3 Purpose 
(Part only shown) 
14.3.1. The purpose of type testing crankcase oil mist 


detectionARerterAg-and alarm arrangements equipment is 
seventeld seven fold: 


(e) To verify time delays between oil mist leaving the source 
extractoern-frent-crankease and alarm activation. 

(f) To verify e-eperater-efatarmsteacdicate functional 
failure #+the-eaquipmentancd-eassectatec-arrangements 
detetction. 

(g) To verify thatthercis-artadicatien oHens-cbseuraticrte 


etovelthatui-ettec+the-+rotabiiteftinfermation—arnd 


ataemas the influence of optical obscuration on detection. 


14.4 Test facilities 
14.4.1. He+test Test houses carrying out type testing of 
crankcase eitmist detection4aertedag and alarm equipment 
anclarrangements are to satisfy the following criteria: 
(a) +hetesttacilities-arete-havethe tilt range oHaeitties- for 
. ' ‘ 
precedure A full range of facilities for carrying out the 
environmental and functionality tests required by this 
procedure shall be available and be acceptable to LR. 
The test faciities house that “erty verifies that the func- 
tionality of the equipment ascertainsthetevets-ofeitmist 
cerncertratier are to be equipped so that the¥ it can 
control, measure and record oil mist concentration levels 
in terms of mg/l to an accuracy of + 10 per cent accor- 
dance with this procedure. 


€ ¢ 


14.5 


Equipment testing 


14.5.2 
detectors: 
Functional tests described in 14.6. 
b) Electrical power supply failure test. 
Power supply variation test. 

Dry heat test. 

e) Damp heat test. 

f) Vibration test. 


The range of tests is to include the following for the 


(g) EMC test where susceptible. 

«@\(h) Insulation resistance test. 

4) High voltage test. 

#(k) Static and dynamic inclinations ++rRedag—-parts—are 
contained. 

14.6 Functional test precess 

14.6.1. All tests to verify the functionality of crankcase oil 


mist detection+RernterAgdevices and alarm equipment are 
to be carried out in accordance with 14.6.2 to +466 14.6.8 
with an oil mist concentration in air, Known in terms of mg/I to 
an accuracy of +10 per cent. 
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14.6.2. The concentration of oil mist in the test vesset 
chamber is to be measured in the top and bottom of the 
yesset chamber and is not to differ by more than 10 per cent. 


14.6.3 The oil mist monitoring arrangements are to be 
capable of detecting oil mist in air concentrations of between 
O and 10 per cent of the lower explosive limit (LEL)- 

Note 

Feet , which corresponds to an oil mist concentration of 
approximately 50 mg/l (13 per cent oil-air mixture) or between 
O and a percentage corresponding to a level not less than 
twice the maximum oil mist concentration alarm set point. 


14.6.4 The eperater-oHte alarm set point iAdicaters for 
oil mist concentration in air aretetbe-verted-anc-are is to 
provide an alarm at a maximum setting corresponding to not 
more than 5 per cent of the LEL corresponding to approxi- 
mately 2,5 mg/l. 


14.6.5 | Where alarm set points can be altered, the means 
of adjustment and indication of set points are to be verified 
against the equipment manufacturer's instructions. 


14.6.6 Where oil mist is drawn into a detector/+menter via 
piping arrangements, the time delay between the sample leav- 
ing the crankcase and operation of the alarm is to be 
determined for the longest and shortest lengths of pipes 
recommended by the manufacturer. The pipe arrangements 
are to be in accordance with the manufacturer's instruc- 
tions/recommendations. 


14.6.7. Detector equipment that is in contact with the 
crankcase atmosphere and may be exposed to oil splash and 
spray from engine lubricating oil is to be tested to demon- 
strate that openings do not occlude or become blocked under 
continuous oil splash or spray conditions. Testing is to be in 
accordance with arrangements proposed by the manufacturer 
and agreed by LR. 


14.6.8 Detector equipment may be exposed to water 
vapour from the crankcase atmosphere which may affect the 
sensitivity of the equipment, it is to be demonstrated that 
exposure to such conditions will not affect the functional oper- 
ation of the detector equipment. Where exposure to water 
vapour and/or water condensation has been identified as a 
possible source of equipment malfunctioning, testing is to 
demonstrate that any mitigating arrangements such as heat- 
ing are effective. Testing is to be in accordance with 
arrangements proposed by the manufacturer and agreed by 
LR. This testing is in addition to that required by 14.5.2(e) and 
is concerned with the effects of condensation caused by the 
detection equipment being at a lower temperature than the 
crankcase atmosphere. 


14.7 Detectors4meniters and alarm equipment to 
be tested 
14.7.1. The detectors4mernters and alarm equipment #sed 


ia * BeIGCISe aak itis pe. peor! are to be en eee 


selected from the manufacturer’ s #sHat normal ea ine 
fersuch-equipment by the LR Surveyor witnessing the tests. 
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14.7.2 Two sets-ef detectors4Amenters+eauing-apprevat 


are to be tested. One set is to be tested in the clean condition 
and the other in a condition #at+epreserts representing the 
maximum degree level of lens obscuration tatis-stetec-as 
being-acceptable specified by the manufacturer. 


14.8 Method 


14.8.1 The fetewing requirements of 14.8 are to be satis- 
fied at type testing: 


14.8.2 Oil mist generation is to satisfy the following: 


(a) Oil mist is to be generated with suitable equipment using 
an SAE 80 monograde mineral oil or equivalent and 
supplied to a test chamber having a volume of not less 
than 1m. The oil mist produced is to have a maximum 
droplet size of 5 um. The oil droplet size is to be checked 
using the sedimentation method. 

The oil mist concentrations used are to be ascertained 
by the gravimetric deterministic method or equivalent. 
For this test, the gravimetric deterministic method is a 
process where the difference in weight of a 0.8 um pore 
size membrane filter is ascertained from weighing the 
filter before and after drawing 1 litre of oil mist through 
the filter from the oil mist test chamber. The oil mist 
chamber is to be fitted with a recirculating fan. 
Samples of oil mist are to be taken at regular intervals 
and the results plotted against the oil mist detector 
output. The oil mist detector is to be located adjacent to 
where the oil mist samples are drawn off. 

The results of a gravimetric analysis are considered 
invalid and are to be rejected if the resultant calibration 
curve has an increasing gradient with respect to the oil 
mist detection reading. This situation occurs when insuf- 
ficient time has been allowed for the oil mist to become 
homogeneous. Single results that are more than 10 per 
cent below the calibration curve are to be rejected. This 
situation occurs when the integrity of the filter unit has 
been compromised and not all of the oil is collected on 
the filter paper. 

The filters require to be weighed to a precision of 0.1 mg 
and the volume of air/oil mist sampled to 10 ml. 


(e) 


14.8.3 The testing is to be witnessed by an LR Surveyor 
where type testing approval is required by LR. 


14.8.4 Oil mist detection equipment is to be tested in the 
orientation (vertical, horizontal or inclined) in which it is 
intended to be installed on an engine or gear case as 
specified by the equipment manufacturer. 


14.8.5 Type testing is to be carried out for each type of oil 
mist detection and alarm equipment for which a manufacturer 
seeks LR approval. Where sensitivity levels can be adjusted, 
testing is to be carried out at the extreme and mid-point level 
settings. 


32 


14.9 Assessment 

14.9.1 Assessment of oil mist detection+ARernterrg 
devices equipment after testing is to address the following 
points: 

(a) The dewees equipment to be tested are is to have 
evidence of design appraisal/approval by LR, see also 
14.7.1. 

+Re-aDetails of the detectionA+mertedng-devices equip- 
ment to be tested are to be recorded: ; +histsteincude 
such as name of manufacturer, type designation, oil mist 
concentration assessment capability and alarm settings. 
After completing the tests, the detection4+Rerterrg 
devices-are equipment is to be examined and the condi- 
tion of all components ascertained and documented. 
Photographic records of the monitoring dewdees 
equipment condition are to be taken and included in the 
report. 


(b) 


14.10 Design series qualification 

14.10.71 The approval of one type of detection+mertedag 
device equipment may be used to qualify other devices having 
identical construction details. Proposals are to be submitted 
for consideration. 


14.11 The Rreport 

14.11.1 The test house is to provide a full report that 
includes the following information and documents: 

(a) Test specification. 

(b) Details of de4ees equipment tested. 

(c) Results of tests. 


14.12 Acceptance 

Acceptance of crankcase oil mist detectioné 
equipment is at the 

discretion of LR based on the appraisal plans and particulars 

and the test facit#es house report of the results of type testing. 


14. 12.7 


14.12.2 The following information is to be submitted to LR 
for acceptance of oil mist detectiont+Rertedag equipment 
and alarm arrangements: 
Description of oil mist detectionARerterAg equipment 
and system including alarms. 
Copy of the test house report identified in 14.11. 
Schematic layout of engine oil mist detection4ARerHerAg 
arrangements showing location of detectors/sensors 
and piping arrangements and dimensions. 
Maintenance and test manual which is to include the 
following information: 

° ntended use of equipment and its operation. 

e Functionality tests to demonstrate that the equip- 
ment is operational and that any faults can be 
identified and corrective actions notified. 


° Maintenance routines and spare parts recom- 
mendations. 
° Limit setting and instructions for safe limit levels. 


e Where necessary, details of configurations in 
which the equipment is and is not to be used. 
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Volume 2, Part 2, Chapter 2 
Gas Turbines 


CORRIGENDA 


| Section 7 


General requirements 


1.4 Gas turbine type approval 


1.4.1 New gas turbine types or developments of existing 
types are to be type approved in accordance with Lloyd’s 
Register’s (hereinafter referred to as ‘LR’) Type Approval 
System Procedure — Test Specification G498 GT04. 


Effective date 1 January 2009 


|_| Section 4 
Design and construction 
4.9 Welded construction 


requirements of Chapter 13 of the Rules for Materials, using 
welding procedures and welders that have been qualified in 
accordance with Chapter 12 of the Rules for Materials. 


Volume 2, Part 2, Chapter 3 
Steam Turbines 


Effective date 1 January 2009 


a Section 4 
Design and construction 
4.2 Welded components 
4.2.2 Welding is to be carried out in accordance with the 


requirements of Ch 138, 4 of the Rules for Materials using 
welding procedures and welders that have been qualified in 
accordance with Chapter 12 of the Rules for Materials. 


Existing paragraphs 4.2.2 to 4.2.7 are to be renumbered 
4.2.3 t0 4.2.8. 


accordance with Ch 12, 2.7 of the Rules for Materials. 
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4243 4.2.10 P-subseateRt+preductiern.checktests—of 
i ; 
; } - Production weld tests are to be 
performed according to the requirements of Ch 13, 4.5 of the 
Rules for Materials. 


Volume 2, Part 3 Chapter 2 & Volume 2, Part 4 Chapter 2 


Volume 2, Part 3, Chapter 2 
Shafting Systems 


Effective date 1 January 2009 


a Section 4 
Design and construction 
4.7 Coupling bolts 
AL TGS) Where dowels or expansion bolts are fitted to 


transmit torque in shear they are to comply with the 
requirements of 4.7.1. The expansion bolts are to be 
installed, and the bolt holes in the flanges are to be correctly 
aligned, in accordance with manufacturer's instructions. 


4-43 4.7.4 The minimum diameter of tap bolts or of 
bolts in clearance holes at the joining faces of coupling 
flanges, pretensioned to 70 per cent of the bolt material yield 
strength value, is not to be less than: 
6 1 
da = 1,348 ( 120 108 FP (1 +C) +Q\o— 
RD Hey 
where dp is taken as the lesser of: 


(bo) Bolt shank diameter away from threads. (Not for 


waisted bolts which will be specially considered.) 


F = 2,5 where the flange connection is not accessible 
from within the era# ship 
= 2,0 where the flange connection is accessible from 
within the era# ship 
C= ratio of vibratory/mean torque values at the 
rotational speed being considered 
D_ = pitch circle diameter of bolt holes, in mm 
Q_ = external load on bolt in N (+ve tensile load tending 
to separate flange, —ve) 
n= number of tap or clearance bolts 
oy = bolt material yield stress in N/mmé?. 
4444.75 Consideration will be given to those 


arrangements where the bolts are pretensioned to loads other 
than 70 per cent of the material yield strength. 


4.7.6 Where clamp bolts are fitted they are to comply 
with the requirements of 4.7.4 and are to be installed, and the 
bolt holes in the flanges correctly aligned, in accordance with 
manufacturer's instructions. 


Volume 2, Part 4, Chapter 2 


Water Jet Systems 


(a) Mean of effective (pitch) and minor diameters of the 
threads. 
CORRIGENDA 
a Section 7 
Electrical systems 
7A Distribution arrangements 
Filed Water jet auxiliaries and controls are to be served 


by individual circuits. Services that are duplicated are to be 
separated throughout their length as widely as is 
practicable and without the use of common feeders, 
transformers, eernverters Converters, protective devices or 
control circuits. 
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Volume 2, Part 4, Chapter 3 


Water Jet Systems 
CORRIGENDA 7.4 Auxiliary supplies 
|_| Section 7 (Part only shown) 


Electrical systems 


7.3 Distribution arrangements 

7.3.1 Azimuth thruster auxiliaries and controls are to be 
served by individual circuits. Services that are duplicated are 
to be separated throughout their length as widely as is 
practicable and without the use of common feeders, 
transformers, eern¥verers Converters, protective devices or 
control circuits. 


7.4.1 
(b) auxiliary equipment and services are to operate with any 
waveform distortion introduced by eseAverters 
converters without deleterious effect. (This may be 
achieved by the provision of suitably filtered/converted 


supplies). 


Volume 2, Part 4, Chapter 4 
Podded Propulsion Units 


Effective date 1 January 2009 


a Section 7 
Scope 
1.1 Application 
1.1.8 The design of a podded propulsor system is to 


take into account a range of operating conditions which are 

to include the following: 

e All ahead seagoing conditions up to and including the 
maximum rated output of the podded propulsor while 
maintaining a steady course under foreseeable 
operating, sea and wind conditions and in cases where 
directional instability may occur. 

° The ability of the ship to change direction rapidly at the 
declared steering angles with the ship running at 
maximum ahead service speed. 

e Executing a steady turning manoeuvre with a tactical 
diameter not greater than 5L and advance not greater 
than 4,5L whilst maintaining a power corresponding to 
the test speed, where L is the length measured between 
the aft and forward perpendiculars. Test speed is 
defined as a speed of at least 90 per cent of the ship's 
speed corresponding to 85 per cent of the maximum 
rated power of the podded propulsor. 

e Changing heading, manoeuvring in and out of harbour 
both ahead and astern, at slow speeds, stationary and 
starting from rest in foreseeable current and wind 
conditions. 

e Berthing manoeuvres in the case of azimuthing podded 
propulsion units. 

e Rapid acceleration and deceleration manoeuvres where 
the ship's operating profile demands this capability. 

° Holding stationary positions over-ground under different 
conditions. 

e Stopping manoeuvre as required by Pt 10, Ch 1, 20.2. 

e Manoeuvring in ice where ice class is required. 
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a Section 2 
General requirements 
2.2 Plans and information to be submitted 
(Part only shown) 
2.2.1 In addition to the plans required by Pt 3, Ch 1 and 


Ch 2, Pt 4, Ch 1, Pt 5, Pt 6, Ch 1, Pt 7, Ch 3 and Parts 9 and 
10, the following plans and information are required to be 
submitted for appraisal: 


(j) | Supporting data—catewtaters and direct calculation 
reports. This is to include, where applicable an assess- 
ment of anticipated global accelerations acting on the 
ship's machinery and equipment which may potentially 
affect the reliable operation of the propulsion system for 
all foreseeable seagoing and operating conditions. 
Typically, this may include response to slamming, extreme 
ship motions and pod interaction. See a/so 1.1.5. 


() Nezte+rg-sttetureandnezzlesuppert_detaisH 
appticablo—te—tho-—application. Nozzle structure, its 
support arrangements, together with related calculations 
for all foreseeable operating and seagoing conditions 
where the propeller operates in a nozzle (duct), see 
Vol 1, Pt 8, Ch 8, Section 5. 


Existing paragraphs (v) to (z) are to be renumbered (u) to (y). 
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(44 (v) Where provided, A access and closing arrange- 
ments for pod unit inspection and maintenance. 


2.2.3 Recommended installation, inspection, 
maintenance and component replacement procedures (see 
also 5.1.2). This is to include any in-water/underwater 
engineering procedures where recommended by the pod 
manufacturer. See a/so 6.5.7 and Section 10. 


Global loads 


Where the maximum forces and moments defined in 2.4.1 
cannot be accurately calculated, then, an estimate of these 
loadings is to be stated together with an assessment of the 
associated error tolerances for the sequences of permitted 
design manoeuvres (See 1.1.8). Typically this will include 
emergency astern manoeuvres, Zig Zag manoeuvres and pod 
interaction. Such estimates are to be defined on a load 
versus pod angle basis. In the case of pod to pod and/or pod 
to ship hydrodynamic interaction effects; these must be 
defined for the most severely affected propulsor including 
cases where pod units are capable of being independently 
steered. 


2.4.5 The podded propulsor is to be capable of 
withstanding a blade root failure due to fatigue occurring at 
the maximum rated output of the podded propulsor without 
initiating a failure in other parts of the propulsor system. After 
a blade failure, the podded propulsor is to be capable of 
reduced power operation in accordance with the 
manufacturer's instructions. 


a Section 5 
Structure design and construction 
requirements 

5.1 Pod structure 

5.1.2 Means are to be provided to enable the propeller 


shaft, bearings and seal arrangements to be 4&4 examined in 
accordance with LR’s requirements and the manufacturer's 


recommendations atdecking-Surnreytethe Sureyers 


5; 8.6 For fabricated structures, v¥ertical and horizontal 
plate diaphragms are to be arranged within the strut and, 
where necessary, secondary stiffening members are to be 
arranged. 


ror pe Pod unit structure scantling requirements are 
shown in Table 4.5.1. Where the scantling requirements in 
Table 4.5.1 are Aet cannot be satisfied, direct calculations 
carried out in accordance with Secs#ern 5.3 may be 
considered. 
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5.1.9 The structural response under the most onerous 
combination of loads is not to exceed the normal operational 
requirements of the propulsion or steering system components. 


5.1.10 For cast pod structures, the elongation of the 
material on a gauge length of 5.65 1S, is to be not less than 
12 per cent where S, is the actual cross sectional area of the 
test piece. 


Ostet In castings, sudden changes of section or possible 
constriction to the flow of metal during casting are to be 
avoided. All fillets are to have adequate radii which should, in 
general, be not less than 75 mm. 


OMe Castings are to comply with the requirements of 
Chapter 4 or Chapter 7 of the Rules for Materials. 


Table 4.5.1 Podded propulsion unit - fabricated 
structure structural requirements 

Table 4.5.2 Direct calculation maximum 
permissible stresses for steel 
fabricated structures 

5.3 Direct calculations 


5.3.6 For cast structures, the localised von Mises stress 
should not exceed 0,6 times the nominal 0.2 per cent proof or 
yield stress of the material for the most onerous design 
condition. 


a Section 6 
Machinery design and 
construction requirements 

6.1 General 

6.1.2 Means are to be provided whereby normal 


operation of the podded propulsion system can be sustained 

or readily restored if one of the supporting auxiliaries 

becomes inoperative. See also 2.1.1. Consideration shall be 

given to the malfunctioning of: 

e sources of lubricating oil pressure, 

e sources of cooling, 

e hydraulic, pneumatic or electrical means for control of 
the podded propulsor. 


6.3 Propulsion shafting 

6.3.11  OnAauttpedded-shiss; In multi-podded propulsor 
systems or ships having at least one pod in association with 
other propulsion devices and where the individual pod installed 
power is greater than SMW, means are to be provided to hold 
the propeller eA for an inoperable unit stationary whilst the 
other pod(s) propel the vessel at a manoeuvring speed of not 
less than 7 knots. Operating instructions displayed at the 
holding mechanism’s operating position are to include a 
direction to inform the bridge of any limitation in ships speed 
required as a result of the holding mechanism being activated. 


6.5 Bearing lubrication system 

6.5.7 The bearing lubrication system is to be arranged to 
provide a sufficient quantity of H#eHeatAg-eH lubricant of a 
quality, viscosity and temperature acceptable to the bearing 
manufacturer under all ship operating conditions. 


6.5.3 For systems employing forced lubrication, + the 
sampling points required by Pt 7, Ch 3,8.9.6 are to be 
located such that the sample taken is representative of the oil 
present at the bearing. 


6.5.4 For lubricating oil systems employing gravity feed, 
the arrangements are to be such as to permit oil sampling 
and oil changes in accordance with the manufacturer's 
instructions for the safe and reliable operation of the 
propulsion system. 


Existing paragraphs 6.5.4 to 6.5.7 are to be renumbered 
6.5.5 to 6.5.8 


6-8-6 6.5.6 Where bearings are grease lubricated, 
means are to be provided for collecting waste grease to 
enable analysis for particulates and water. The arrangements 
for collecting waste grease are to be in accordance with the 
pod manufacturer's recommendations. Alternative 
arrangements which demonstrate that bearings are 
satisfactorily lubricated will be considered. 


6.8 Pod drainage requirements 

6.8.2 Where the design of a pod space has a 
requirement to be maintained in a dry condition, + two 
independent means of drainage are to be 
provided so that liquid leakage may be removed from the pod 
unit at all design angles of heel and trim, see Pt 1, Ch 2,4.6. 


a Section 8 

Control engineering arrangements 
8.1 General 
8.1.8 For electronic control systems and electrical 


actuating systems, the quality plan for sourcing, design, 
installation and testing of components is to address the 
following issues: 

(a) Standard(s) applied. 

(b) Details of the quality control system applied during 
manufacture and testing. 

Details of type approval, type testing or approved type 
status assigned to the equipment. 

Details of installation and testing recommendations for 
the equipment. 

Details of any local and/or remote diagnostic arrange- 
ments where assessment and alteration of control 
parameters can be made which can affect the operation 
of the podded propulsor unit. 

(f) Details of arrangements for software upgrades. 
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8.1.9 The system integration plan is required to identify 
the process for verification of the functional outputs from the 
electronic control systems with particular reference to system 
integrity, consistency, security against unauthorised changes 
to software and maintaining the outputs within acceptable 
tolerances of stated performance for safe and reliable 
operation of the podded propulsor unit. 


8.1.10 For the permitted range of operating conditions, 
the control system is to be capable of protecting the podded 
propulsor from experiencing mechanical loads that may 
initiate damage while permitting the desired manoeuvres to 
take place. 


8.2 Monitoring and alarms 

8.2.4 Pod unit b4ge dry space pumping arrangements 
are to function automatically in the event of a high liquid level 
being detected in the pod unit. 


8.2.5 Spaces intended to be dry are to be provided with 
arrangements to indicate water ingress in accordance with 
8.2.6 and Table 4.8.1. 


822-6 8.2.6 The number and location of bee dry 
space level detectors are to be such that accumulation of 
liquids will be detected at all design angles of heel and trim. 


Existing paragraph 8.2.6 is to bre renumbered 8.2.7. 
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Table 4.8.1 Specific alarms for pod control systems 


Item Note 


Podded drive azimuth angle -— Indicator, see 8.1.4 

Propulsion motors Overload, power failure To be indicated on the navigating bridge 
Hydraulic oil system pressure Low To be indicated on the navigating bridge 
Bearing temperature High For grease lubricated bearings 

Motor temperature High See Vol 2, Pt 10, Ch 1,5.1.3 


Lubricating oil supply pressure Low If separate forced lubrication for shaft bearings; to 
be indicated on the navigating bridge 


Lubricating oil temperature High 


Lubricating oil tank level for motor bearings Low 


Water in lubricating oil for motor bearings High Required for single podded propulsion units only 


Motor cooling air inlet temperature High 
Motor cooling air outlet temperature High 
Motor cooling air flow Low 


Shaft bearing vibration monitoring High See 6.3.8 10. Monitoring is to allow bearing condition to 
be gauged using trend analysis 


Biles Dry space water pump operation Abnormal Alarm set to indicate a frequency or duration exceeding 
that which would normally be expected 


Bilge Dry space water level High 


Volume 2, Part 5, Chapter 1 
Torsional Vibration 


Effective date 1 January 2009 


fe Section 2 
Details to be submitted 


2.1 Particulars to be submitted 


2.1.3 Enginebuilder's harmonic torque data used in the 
torsional vibration calculations, see 2.2.3. 


Existing paragraphs 2.1.3 to 2.1.6 to be re-numbered 2.1.4 
to 2.1.7. 
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Volume 2, Part 5, Chapter 3 
Lateral Vibration 


Effective date 1 January 2009 


a Section 2 
Details to be submitted 
2.2 Calculations 
2.2.2 The calculated natural frequencies of the system 


are to be compared to both the shaft rotational orders and 
propeller blade passing frequencies. Where cardan shafts 
are fitted, the shaft second rotational orders are also to be 
considered. 


2.2.3 Requirements for calculations may be waived upon 
request provided evidence of satisfactory service experience 
of similar dynamic installations is submitted. 
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Shaft Alignment 
Effective date 1 January 2009 a Section 2 
= Second Details to be submitted 
General requirements 2.1 Particulars to be submitted for approval - 
Shaft alignment calculations 
1.2 Basic requirements 


rAents-oHthis-Secter- Shaft alignment calculations are to be 
carried out for main propulsion shafting rotating at propeller 
speed, including the crankshaft of direct drive systems or the 
final reduction gear wheel on geared installations. The Builder 
is to make available shaft alignment procedures detailing the 
proposed alignment method and checks for these arrange- 
ments. 


1.3 Resilient mountings 

Hah tl For resilient mountings, see Pt 1, Ch 2,5.4. 

1.4 Flexible couplings 

1.4.1 Where the shafting system incorporates flexible 


couplings, the effects of such couplings on the various modes 
of vibration are to be considered, see Chapters 2, 3 and 4. 
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2.1.1 Shaft alignment calculations are to be submitted to 
LHoycd-s—Registerthercinatterreferred-t+e—as-+R-4 LR for 
approval for the following shafting systems-where+the 

; £260 ; ,; 
attermeststemtubebeanag: 


(a) All geared installations, where the screwshaft has a 
diameter of 300 mm or greater in way of the aftmost 
bearing. 

(b) +astaltatenswith-onebearng-orless_inbearcotthe 

+ - All direct drive installa- 
tions which incorporate 3 or fewer bearings supporting 
the intermediate and screwshaft aft of the prime mover. 

(c) Where prime movers or shaftline bearings are installed 
on resilient mountings. 

(d) All systems where the screwshaft has a diameter of 800 
mm or greater in way of the aftmost bearing. 

2.2 Particularste-be-submitted forreview— 

Shaft alignment procedure 
(Part only shown) 
2.2.1 A shaft alignment procedure is to be sttemited 


made available for review and for the information of the 
attending surveyors for all main propulsion installations detail- 
ing, as a minimum;44e: 


Volume 2, Part 7 Chapter 1 


Volume 2, Part 7, Chapter 1 
Piping Design Requirements 


Effective date 1 January 2009 


a Section 5 
Pipe connections 
5.1 General 
5.1.8 For details of non-destructive tests on piping 


systems, other than hydraulic tests, see RE4+-G-3 Chapter 13 
of the Rules for Materials. 


5.4 Welded-on flanges, butt welded joints and 
fabricated branch pieces 
5.4.2 Butt welded joints are generally to be of the full 


penetration type and are to meet the requirements of RE 
Sb-3 Chapter 13 of the Rules for Materials. 


5.10 Mechanical connections for piping 

5.10.12 Restrained slip-on joints are permitted in steam 
pipes with a design pressure of 10 Bar or less on the weather 
decks of oil and chemical tankers to accommodate axial pipe 
movement, see Ch 2,2.7. 


(Part only shown) 


Table 1.5.3 Application of mechanical joints 


Kind of connections 


Systems 
Slip-on Joints 


Miscellaneous 


Starting/Control air (1) 
Service air (non-essential) 
Brine 

COp system 

Steam 


i Section 13 
Flexible hoses 
13.2 Applications 
13.2.3 Rubber erptastes hoses, with single or double 


closely woven integral wire braid or other suitable material rein- 
forcement, or convoluted metal pipes with wire braid protection, 
may be used in bilge, ballast, compressed air, fresh water, sea- 
water, fuel oil, lubricating oil, Class Ill steam hydraulic and 
thermal oil systems. Flexible hoses of plastics materials for the 
same purposes, such as Teflon or Nylon, which are unable to 
be reinforced by incorporating closely woven integral wire braid 
are to have suitable material reinforcement as far as practicable. 
Where rubber or plastics hoses are used for oil fuel supply to 
burners, the hoses are to have external wire braid protection in 
addition to the integral wire braid. Flexible hoses for use in 
steam systems are to be of metallic construction. 
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a Section 16 

Testing 
16.1 Hydraulic tests before installation on board 
16.1.3. Where testing of systems or sub-systems following 


final assembly is specified, in addition to the requirements of 
16.1.2 the lowest applicable pressure as defined in this sub- 
Section is to be used for testing. 


Existing paragraphs 16.1.3 to 16.1.5 are to be re-numbered 
16.1.4 to 16.7.6. 


moroithoan jam la 
the-designtemperature- Valves and fittings non-integral with 
the piping system, intended for Classes | and Il, are to be 
tested in accordance with recognised standards, but to not 
less than 1,5 times the design pressure. Where design 
features are such that modifications to the test requirements 
are necessary, alternative proposals for hydraulic tests are to 
be submitted for special consideration. 


16.1.8 For requirements relating to valves and cocks 
intended to be fitted on the ship's side below the load water 
line, see Pt 7, Ch 2,2.5.10. 


Existing paragraph 16.1.7 is to be re-numbered 16.1.9. 


Volume 2, Part 7 Chapter 3 & Volume 2, Part 8 Chapter 1 


Volume 2, Part 7, Chapter 3 
Machinery Piping Systems 


Effective date 1 January 2009 


a Section 2 
Oil fuel - General requirements 


2.1 Flash point 


Zaieo Tanks containing oil fuel are to be separated from 
vehicle spaces, crew, embarked personnel, passenger and 
baggage compartments by either: 

e =6©acofferdam formed by a gastight steel division 
additional to the division which retains the oil, and which 
is suitably ventilated and drained, or 

e a division of all-welded steel construction, designed and 
tested to withstand a head of water at least 1.5 metres 
greater than the maximum service head. 


Volume 2, Part 8, Chapter 1 
Steam Raising Plant and Associated Pressure Vessels 


Effective date 1 January 2009 


a Section 7 
General requirements 


1.5 Classification of fusion welded pressure 
vessels 


are-givertn-Ptt—Sh-3- Details of heat treatment, non-destruc- 
tive examination and routine tests (where required) are given 
in Chapter 13 of the Rules for Materials. 


ip ow Hydraulic testing is required for pressure vessels of 
Class 1, 2/1 and 2/2. 


Radiographic Heat i Hydraulic 
examination treatment 28 test 


Required : ‘ 
see Pt 1, Ch3 ; Required 


see Pt 1, Ch3 i Required 


see Pt 1, Ch3 i Required 
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Volume 2, Part 8 Chapters 1 & 2 


te Section 15 


Mountings and fittings for 
cylindrical and vertical boilers, 
steam generators, pressurised 
thermal liquid and pressurised hot 
water heaters 


15.2 Safety valves 

15.2.9 Safety valves for shell type exhaust gas steaming 
economisers are to incorporate fail safe features which will 
ensure operation of the valve even with solid matter deposits 
on the valve and guide, or features that will prevent the accu- 
mulation of solid matter in way of the valve and in the 
clearance between the valve spindle and guide. Alternatively, 
if the fitted valves do not incorporate the features described 
then a bursting disc discharging to a suitable waste steam 
pipe is to be fitted in addition to the valves. These eraergency 
dewces bursting discs are to function at a pressure not 
exceeding +6-1,25 times the economiser approved design 
pressure and are to have sufficient capacity to prevent 
damage to the economiser when operating at its design heat 


input level.Fultpartculars-ofthe-srepesec-arrangements-are 
to-be-submittedtforconsidoration. } } = 


15.2.10 To avoid the accumulation of solid matter deposits 
on the outlet side of safety valves and bursting discs, the 
discharge pipes and safety valve/bursting disc housings are to 
be fitted with drainage arrangements from the lowest part, 
directed with continuous fall to a position clear of the 
economiser where it will not pose a threat to either personnel 
or machinery. No valves or cocks are to be fitted in the 
drainage arrangements. 


15.2.11 Full particulars of the proposed arrangements are 
to be submitted for consideration. 


Existing paragraphs 15.2.10 to 15.2.13 are re-numbered 
15.2.12 to 15.2.15. 


15.12 Additional requirements for shell type 
exhaust gas steaming economisers 
15.12.1 The design and construction of shell type 


economisers are to pay particular attention to the welding, 
heat treatment and inspection arrangements at the tube plate 
connection to the shell. 


15.12.2 Every shell type economiser is to be provided with 
removable lagging at the circumference of the tube end plates 
to enable ultrasonic examination of the tube plate to shell 
connection. 


15.12.3 Every economiser is to be provided with arrange- 
ments for pre-heating and de-aeration, and addition of water 
treatment or combination thereof, to control the quality of feed 
water to within the manufacturer's recommendations. 


15.12.4 The manufacturer is to provide operating instruc- 

tions for each economiser which is to include reference to: 

e Feed water treatment and sampling arrangements. 

e Operating temperatures - exhaust gas and feed water 

temperatures. 

Operating pressure. 

Inspection and cleaning procedures. 

Records of maintenance and inspection. 

The need to maintain adequate water flow through the 

economiser under all operating conditions. 

e Periodical operational checks of the safety devices to be 
carried out by the operating personnel and to be 
documented accordingly. 

e Procedures for using the exhaust gas economiser in the 
dry condition. 

e Procedures for maintenance and overhaul of safety 
valves. 

e Emergency operating procedures. 


Volume 2, Part 8, Chapter 2 
Other Pressure Vessels 


Effective date 1 January 2009 


# Section 1 
General requirements 

1.5 Classification of fusion welded pressure 
vessels 

1.5.7 Heattreatmert—rer—desttictve-androttinetests 


oes ms 244 Detail 
requirerments-are-civen in Pit -Ch-3. Details of heat treatment, 


non-destructive examination and routine tests (where 
required) are given in Chapter 13 of the Rules for Materials. 
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IPSS. Hydraulic testing is required for all classes of pres- 
sure vessels. 


Existing paragraphs 1.5.8 is to be renumbered 1.5.9. 


Radiographic 
examination 


Heat 
treatment 


Volume 2, Part 8 Chapter 2 & Volume 2, Part 9 Chapter 1 


Hydraulic 
test 


Required 
see Pt 1,Ch3 


Spot required 
see PB CT 


see Pt1,Ch3 


see Pt1,Ch3 


see Pt1,Ch3 


Required 


Required 


Required 


Volume 2, Part 9, Chapter 1 
Control Engineering Systems 


Effective date 1 January 2009 


a Section 1 
General engineering systems 


1.2 Plans and information 


1.2.5 Programmable electronic systems. (In addition 

to the documentation required by 1.2.2.) 

e — System requirements specification. 

e Details of the hardware configuration in the form of a 

system block diagram, including input/output schedules. 

° Details of power supply and data storage arrangements, 

see 2.9.9 and 2.11.6. 

e Hardware certification details, see 2.9.5 and 2.11.3. 

Software quality plans, including applicable procedures, 

see 2.9.21. 

° Factory acceptance, integration, harbour and sea trial 
test schedules for hardware and software. 

e — System integration plan, see 2.12.2. 

e —_- Failure Mode and Effects Analysis (FMEA), see 2.12.5. 


CORRIGENDA 


1.2.9 Cables. For details of instrumentation and control 
requirements, see Pt 10, Ch 240 1,10. 


Effective date 1 January 2009 


a Section 2 
Essential features for control, 
alarm and safety systems 


2.9 Programmable electronic systems — General 
requirements 


2.9.8 Means are to be provided to recover or replace 
data required for safe and effective system operation lost as a 
result of component failure. The submission required by 1.2.5 
is to address reinstatement of system operation following data 
loss. 
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20-8 2.9.9 System configuration, programs and data are 
to be protected against loss or corruption in the event of failure of 
any power supply. Wherever practical, safe and effective system 
operation is not to rely on data stored in volatile memory. For 
Mobility category and safety critical systems, see 2.11.6. 


2.9.10 Where it is necessary to store data required for 
system operation in volatile memory, a back-up power supply 
is to be provided that prevents data loss in the event of loss of 
the normal power supply. The submission required by 1.2.5 is 
to include details of any routine maintenance necessary and 
the measures necessary to restore system operation in the 
event of data loss as a result of power supply failure. 


2.9.11 Back-up power supplies required by 2.9.10 are to 
be rated to supply the connected load for a defined period of 
time that allows sufficient time for the re-instatement of supply 
in the event of loss of the normal power supply as a result of 
failure of a main source of electrical power. This period is in 
any case to be not less than 30 minutes. 


2.9.12 Where regular battery replacement is required to 
maintain the availability of volatile memory back-up power 
supply required by 2.9.10, these are to be included in the 
schedule of batteries required by Pt 10, Ch 1,1.12.2 and 
Ch 1,11.7, irrespective of battery type and size. Applicable 
entries in this schedule are to note that these batteries are not 
for safety critical systems or essential or emergency services. 


Existing paragraphs 2.9.9 to 2.9.21 are to be re-numbered 
2.9.13 to 2.9.25. 


Volume 2, Part 9 Chapter 1 & Volume 2, Part 10 Chapter 1 


2.11 Programmable electronic systems — 
Additional requirements for Mobility category 
and safety critical systems 


2.11.6 Volatile memory is not to be used to store data 

required to: 

e provide a Mobility category system or safety critical 
function; or 

e —_ ensure safety or prevent damage, including during start- 
up or re-start. 

Alternative proposals that demonstrate an equivalent level of 

system integrity will be achieved may be submitted for 

consideration. 


Existing paragraphs 2.11.6 to 2.11.9 are to be re-numbered 
2.11.7 to 2.11.10. 


|_| Section 6 
Trials 


6.1 General 


6.1.3 Acceptance tests and trials for Programmable 
Electronic Systems are to include verification of software 
lifecycle activities appropriate to the stage in the system's 
lifecycle at the time of system examination. The 
documentation required by 1.2.5 is to be in accordance with 
the current configuration and the testing and trials are to 
address software modifications to the Surveyor’s satisfaction. 


Volume 2, Part 10, Chapter 1 
Electrical Engineering 


Effective date 1 January 2009 


i Section 3 
Emergency and alternative 
sources of electrical power 


3.2 Emergency source of electrical power 


3.2.3 The location of: 

e the emergency source of electrical power and 
associated transforming equipment, if any; 

e the transitional source of emergency power; 

e the emergency switchboard; and 

e the emergency lighting switchboard; 

in relation to: 

e the main source of electrical power, associated 
transforming equipment, if any; and 

e ~~ the main switchboard; 

is to be such as to ensure that a fire or other casualty in 

spaces containing: 

e the main source of electrical power, associated 
transforming equipment, if any, and the main 
switchboard; or 

° in any machinery space of Category A; 

will not interfere with the supply, control and distribution of 

emergency electrical power. 


3.2.4 The space containing: 

e the emergency source of electrical power, associated 
transforming equipment, if any; 

e __ the transitional source of emergency electrical power; 
and 

e the emergency switchboard; 

is not to be contiguous to the boundaries of machinery 

spaces of Category A or those spaces containing: 

e the main source of electrical power, associated 
transforming equipment, if any; or 

e the main switchboard. 


S250) Where compliance with 3.2.3 or 3.2.4 is not practi- 
cable, details of the proposed arrangements are to be 
submitted. 


Existing paragraph 3.2.4 is to be renumbered 3.2.6. 


(Part only shown) 

S2-b SI The electrical power available is to be suffi- 
cient to supply all those services that are essential for safety in 
an emergency, due regard being paid to such services as may 
have to be operated simultaneously. The emergency source 
of electrical power is to be capable, having regard to starting 
currents and the transitory nature of certain loads, of 
supplying simultaneously at least the following services for the 
periods specified hereinafter, if they depend upon an electri- 
cal source for their operation: 

(e) For aperiod of 18 hours: 

(i) the emergency fire pump if dependent upon the 
emergency gereraterterts source of electrical 
power= ; 
the automatic sprinkler pump, if any; and 
if any, the emergency bilge pump and all the 
equipment essential for the operation of electri- 
cally-powered remote controlled bilge valves. 
For a period of half an hour: 

(i) any watertight doors if electrically-operated 
together with their control, indication and alarm 
circuits; 
the emergency arrangements to bring the lift cars 
to deck level for the escape of persons. 
Personnel lift cars may be brought to deck level 
sequentially in an emergency. 


@) 


(ii) 


Existing paragraphs (g) and (h) to be renumbered (h) and (j). 
Existing paragraph 3.2.6 is to be renumbered 3.2.8. 


St 3.2.9 The transitional source of emergency elec- 
trical power where required by 3-6 3.2.8 is to consist of an 
accumulator battery suitably located for use in an emergency 
which is to operate without recharging while maintaining the 
voltage of the battery throughout the discharge period within 
12 per cent above or below its nominal voltage and be of suffi- 
cient capacity and is to be so arranged as to supply 
automatically in the event of failure of either the main or the 
emergency source of electrical power ferfattarn-Feur at least 
the following services if they depend upon an electrical source 
for their operation: 
(a) for half an hour 
(i) the lighting required by 3-2-6 3.2.7 (a), (bb) and (c). 
For this transitional phase, the required emer- 
gency electric lighting, in respect of the 
machinery space and accommodation and 
service spaces may be provided by permanently 
fixed, individual, automatically charged, relay 
operated accumulator lamps; and 
46} (ii) all services required by 326-3.2.7 (d)(i), (iii) and 
(iv) unless such services have an independent 
supply for the period specified from an accumu- 
lator battery suitably located for use in an 
emergency. 
Power to operate the watertight doors at least three 
times, i.e. closed-open-closed against an adverse list of 
15°, but not necessarily all of them simultaneously, 
together with their control, indication and alarm circuits 
as required by 3.2.5(g)/(i). 


(b) 


Existing paragraphs 3.2.8 to 3.2.13 are to be renumbered 
3.2.10 to 3.2.15. 
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Volume 2, Part 10 Chapter 1 


& Section 5 


Supply and distribution 


5.3 Isolation and switching 
(Part only shown) 

5.3.2 
(6) withstanding, without damage, the overcurrents which 
may arise during overloads and short circuit. In 
addition, these requirements do not preclude the 
provision of single pole control switches in final sub- 
circuits, for example light switches. 

For circuit breakers, see 6.5 and 7.3. 


i Section 6 
System design —- Protection 
6.1 General 
6.1.3 The protection of circuits is to be such that a fault 


in a circuit does not cause the interruption of supplies used to 
provide emergency or essential services other than those 
dependent on the circuit where the fault occurred. For circuits 
used to provide essential services which need not necessarily 
be in continuous operation to maintain propulsion and 
steering but which are necessary for maintaining the vessel’s 
safety, arrangements that ensure that a fault in a circuit does 
not cause the sustained interruption of supply to healthy 
circuits may be accepted. Such arrangements are to ensure 
the supply to healthy circuits is automatically re-established in 
sufficient time after a fault in a circuit. 


Existing paragraphs 6.1.3 to 6.71.9 are to be renumbered 
6.1.4 to 6.1.10 


6.5 Circuit-breakers 
(Part only shown) 
6.5.1 Circuit-breakers for alternating current systems are 


to satisfy the following conditions: 

(a) the r.m.s. symmetrical breaking current for which the 
device is rated is to be not less than the r.m.s. value of 
the a.c. component of the prospective fault current, at 
the instant of contact separation (i.e. first half cycle, or 
time of interruption where an intentional time delay is 
provided to ensure suitability) ; 


6.5.4 Circuit-breakers selection is, and ratings are, to be 
in accordance with the relevant requirements of IEC 60092- 
202: Electrical installations in ships — System design —- 
Protection. Alternative methods acceptable to LR of selecting 
suitable circuit-breakers may be considered. 


Volume 2, Part 10 Chapter 1 


a Section 7 
Switchgear and control gear 
assemblies 

7.1 General requirements 

(Part only shown) 

“1A Switchgear and control gear assemblies and their 


components are to comply with one of the following 
standards amended where necessary for ambient 
temperature and other environmental conditions: 

(b) C-60208-AC ; 


ineluding #264 IEC 62271-200: AC metal-enclosed 
switchgear and controlgear for rated voltages above 
1 kV and up to and including 52 kV; 


7.3 Circuit-breakers 


TOP: Circuit-breakers are to be capable of isolation. 
Existing paragraphs 7.3.2 and 7.3.3 are to be renumbered 
7.3.8 and 7.3.4. 


7.16 Position of switchboards 

7.16.5 For switchgear and control gear assemblies, for 
rated voltages above 1 kV, arrangements are to be made to 
protect personnel in the event of gases or vapours 
escaping under pressure as the result of arcing due to an 
internal fault. Where personnel may be in the vicinity of the 
equipment when it is energised, this may be achieved by an 
assembly that has been tested in accordance with Annex A 
of IEC 62271- 200 and qualified for classification IAC (internal 
arc classification). 


7.18 Testing 

7.18.5 For switchgear and control gear assemblies, for 
rated voltages above 1 kV, type tests are to be carried out, in 
accordance with ap-espresrate-standard Annex A of IEC 
62271-200 and IAC (internal arc classification) assigned, to 
verify that the assembly will withstand the effects of an inter- 
nal arc occurring within the enclosure at a prospective fault 
level equal to, or in excess of, that of the installation. 
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| Section 8 
Rotating machines 
8.4 Generator control 
8.4.5 Generators and their voltage regulation systems are 


to be capable of maintaining, without damage, under steady 
state short circuit conditions a current of at least three times 
the full load rated current for a duration of at least two 
seconds or where precise data is available for the duration of 
any ferager time delay which may be provided by a tripping 
device for discrimination purposes. The generator terminal 
voltage is not to exceed 120 per cent of the rated voltage 
when the short circuit is removed. 


CORRIGENDA 


|_| Section 9 


Converter equipment 


9.2 Semiconductor equipment 

9.2.15 Transformers, reactors, capacitors and other circuit 
devices associated with eernveter converter equipment, or 
associated filters, are to be suitable for the distorted voltage 
and current waveforms to which they may be subjected and 
filter circuits are to be provided with facilities to ensure that 
their capacitors are discharged before the circuits are ener- 
gised. 


Effective date 1 January 2009 


a Section 10 
Electric cables and busbar 
trunking systems (busways) 

10.5 Construction 

10.5.1 Electric cables are to be at least of a flame- 


retardant, low smoke, halogen free type. Compliance with 
IEC 60332-1-2: Tests on electric and optical fibre cables 
under fire conditions — Part 1-2: Test for vertical flame 
propagation for a single insulated wire or cable — Procedure 
for 1kW pre-mixed flame, IEC 61034: Measurements of 
smoke density of electric cables burning under defined condi- 
tions, IEC 60754: Tests on gases evolved during combustion 
of materials from cables will be acceptable. Where cables are 
installed in bunches, the requirements of 10.8.8 are to be 
satisfied. Alternative proposals for equipment cabling that 
demonstrate satisfactory smoke and toxicity performance 
under fire conditions for identified areas of a ship may be 
submitted for consideration where requested by the Naval 
Authority. 


Table 1.10.6 


Cable construction 


Insulation 


Outer covering 
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Minimum internal radii of bends in cables for fixed wiring 


Minimum internal radius of bend 
(times overall 
diameter of cable) 


Overall diameter of cable 


Metal sheathed 
Armoured and braided 


6D 


Thermoplastic and elastomeric 


600/1000 V and below Other finishes 


4D 
6D 


Mineral Hard metal sheathed 


6D 


Thermoplastic and elastomeric 
above 600/1000 V 
— single core 


— multicore 


10.6 Conductor size 
10.6.3 The cable current ratings given in Tables 1.10.3 and 
1.10.4 are based on the maximum rated conductor 
temperatures given in Table 1.10.2. When cable sizes are 
selected on the basis of precise evaluation of current rating 
based upon experimental and calculated data, details are to 
be submitted for consideration. Alternative short circuit 
temperature limits, other than those given in Table 1.10.4, 
may be calewlated applied using the paetaed data provided in: 
° IEC 60724, Gtde+te+the-shert-cirerittemperatoce-tinaits 
etelecttic-cables Short-circuit temperature limits of elec- 
tric cables with rated voltages of 1kV (Um=1,2kV) and 
8kV (Um=8, 6kV);or ar 
° IEC 60986: Short-circuit temperature limits of electric 
cables with rated voltages from 6kV (Um=7,2kV) and up 
to 30kV (Um=S36kV). 
Alternative short-circuit temperature limits provided in an 
acceptable and relevant National Standard Standard may also 
be considered. 


10.8 Installation of electric cables 

10.8.2 Bends in fixed electric cable runs are to be in accor- 
dance with the cable manufacturer’s recommendations. The 
minimum internal radius of bend for the installation of fixed 
electric cables is to be chosen according to the construction 
and size of the cable and is not to be less than the values 
given in Table 1.10.6. 


Bi Section 11 
Batteries 
11.3 Location 


11.3.10 A permanent notice is to be prominently displayed 
adjacent to battery installations advising personnel that 
replacement batteries are to be of an equivalent performance 
type. For valve-regulated sealed batteries, the notice is to advise 
of the requirement for replacement batteries to be suitable with 
respect to products of electrolysis and evaporation being 
allowed to escape from cells to the atmosphere, see also 1.4.4. 
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11.5 Ventilation 

11.5.4 | Mechanical exhaust ventilation complying with 
11.5.9 is to be provided for battery installations connected to 
a charging device with a total maximum power output of more 
than 2 kW. Also, to minimise the possibility of oxygen enrich- 
ment, compartments and spaces containing batteries with 
boost charging facilities are to be provided with mechanical 
exhaust ventilation irrespective of the charging device power 
output. 


11.5.5 The ventilation system for battery compartments 
and boxes, other than boxes located on open deck or in 
spaces to which 11.3.2): aad 11.3.3 and 11.3.5 refer, is to be 
separate from other ventilation systems. The exhaust ducting 
is to be led to a location in the open air, where any gases can 
be safely diluted, away from possible sources of ignition and 
openings into spaces where gases may accumulate. 


CORRIGENDA 
a Section 14 
Navigation and manoeuvring 
systems 
14.6 Navigational aids 


14.6.1 Navigational aids as required by the Naval Authority 
are to be fed from the emergency source of electrical power. 


See also 3.2.5f6}H}+and 3-3-6(d)/(ii). 


Volume 2, Part 10 Chapter 1 & Volume 3, Part 1 Chapter 3 


a Section 16 
Fire safety systems 
16.1 Fire detection and alarm systems 
16.1.6 The fixed fire detection and fire alarm system are to 


be capable of remotely and individually identifying each detec- 
tor and manually operated call point. tacdicatneurits—aroto 
Pranvath-operatec-caltpeinthas-cperated, At least one 
indicating unit is to be so located that it is easily accessible to 
responsible members of the crew. One indicating unit is to 
be located on the navigating bridge if the control panel is 
located in the central control station. 


16.1.7 Clear information is to be displayed on or adjacent 


to each indicating unit about the spaces covered and the 
location of the section and each detector and manually oper- 
ated call point. 


ea rae ia He See oar He aban 
ef+the—ship—rerorn—merethan—erne—deck—except wher 


16.1.8 Detectors fitted in cabins, when activated, are also 
to be capable of emitting, or cause to be emitted, an audible 
alarm within the space where they are located. 


Existing paragraphs 16.1.70 to 16.71.15 are to be renumbered 
16.1.9 to 6.17.14. 


|_| Section 20 


Testing and trials 


20.2 Trials 


(Part only shown) 

20.2.4 

(g) propulsion equipment is to be tested under working 
conditions and operated in the presence of the 
Surveyors and to their satisfaction. The equipment is to 
have sufficient power for going astern to secure proper 
control of the ship in all normal circumstances. The 
ability of the machinery to reverse the direction of thrust 
of the propeller in sufficient time, under normal 
manoeuvring conditions, and so bring the ship to rest 
from maximum ahead service speed, is to be 
demonstrated at the sea trial, see also Pt 1, Ch 2,16.3.7. 


Volume 3, Part 1, Chapter 3 
Dynamic Position Systems 


Effective date 1 January 2009 


a Section 1 
General 

1.3 Information and plans required to be 
submitted 

(Part only shown) 

1.3.4 Plans of the following together with particulars of 


ratings in accordance with the relevant Parts of the Rules are 
to be submitted for: 


(a) Prime movers, gearing, shafting, propellers and thrust 
dnAtts thrusters. 

(Part only shown) 

1.3.5 Plans of control, alarm and safety systems 


including the following are to be submitted: 

(d) Details of the monitoring functions of the controllers, 
sensors and reference systems together with a descrip- 
tion of the monitoring functions. 
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1.3.6 For assignment of DP(AA) or DP(AAA) notation, a 
Failure Mode and Effects Analysis (FMEA) is to be submitted, 
demonstrating that adequate segregation and redundancy of 
the machinery, the electrical installation and the control 
systems have been achieved in order to maintain position in 
the event of keeping capability in the event of equipment 
failure (see Section 4); or fire or flooding; ( see Section 5 ). 
The FMEA is to take a formal and structured approach and is 
to be performed in accordance with an acceptable and 
relevant National or International Standard, e.g. IEC 60812. 


a Section 2 
Class notation DP(CM) 
2.2 Fhrustunits Thrusters 
2.3 Electrical systems 
2.3.3 Where +6ruster-units thrusters are electrically 


driven, the relevant requirements, including surveys, of Vol 2, 
Pt 10, Ch 1,15 are to be complied with. 


2.3.4 Essential services are those defined in Vol 2, Pt 10, 
Ch 1,1.5, as applicable, together with thruster auxiliaries, 
computers, generator and thruster control equipment, 
reference systems, environmental sensors and electrically 
driven thecteruats thrusters. 


2.3.9 On loss of power due to the failure of the operating 
generator(s) there is to be provision for the automatic starting 
and connection to the switchboard of a standby set and the 
automatic sequential restarting of essential services. 
Consideration may be given to cases where arrangements for 
automatic re-starting of thrusters would not be practicable. 
Details are to be submitted in such cases to show that manual 
means for the immediate re-starting of thrusters would be 
available at the control station from where the dynamic posi- 
tioning system would be operated. 


2.3.10 — Any loads that require an uninterrupted electrical 
power supply are to be provided with uninterruptible power 
systems (UPS) having a capacity for a minimum of 30 
minutes’ operation following loss of the main supply. A UPS is 
to be provided for each control computer system. 


28h 2) 
circuits. Essential services that are duplicated are: 


Essential services are to be served by individual 


(a) 


to be supplied from independent sections of their switch- 
board or section board; 


(b) to have their circuits separated throughout their length 
as widely as is practicable; and 

(c) not to depend upon common feeders, transformers, 
converters, protective devices, control circuits or control 
gear assemblies to operate. 

2.4 Control stations 

(Part only shown) 

2.4.3 Indication of the following is to be provided at each 


station from which it is possible to control the dynamic 
positioning system: 
(e) Availability status of standby #4rusteruAits thrusters. 


2.4.7 Alarms, in accordance with the requirements of 
Vol 2, Pt 9, Ch 1,2.3, are to be provided for the following fault 
conditions as applicable: 


a) When the ship deviates from the area of operation. 

b) When the heading exceeds the allowable deviation. 

c) Position reference system fault (for each reference 
system). 

d) Heading reference sensor fault. 

e) Vertical reference sensor fault. 

f) Wind sensor fault. 

g) Taut wire excursion limit. 

h) Automatic changeover to a standby position reference 


system or environmental sensor. 
A permanent record of the occurrences of alarms and 
warnings, and of status changes is to be provided. 


49 


Volume 3, Part 1 Chapter 3 


| Section 3 
Class notation DP(AM) 
3.1 Requirements 
3.1.1 For assignment of DP(AM) notation, the applicable 


requirements of Section 2, together with 3.1.2 to 3-+4 3.1.6 
are to be complied with. 


Section 4 
Class notation DP(AA) 


4.1 Requirements 

4.1.1 For assignment of DP(AA) notation the applicable 
requirements of Sections 2 and 3, together with 4.1.2 to 449 
4.1.10 are to be complied with. 


4.1.2 Power, control and thruster systems and other 
systems necessary for, or which could affect, the correct 
functioning of the DP system are to be provided and config- 
ured such that a fault in any active component or system will 
not result in a loss of position. This is to be verified by means 
of a FMEA; (see 1.3.6). Such components may include, but 
are not restricted to, the following: 

Prime movers (e.g. auxiliary engines). 

Generators and their excitation equipment. 

Gearing. 

Pumps. 

Fans. 

Switchgear and control gear, including their assemblies. 

Thrusters. 

Valves (where power actuated). 
Systems which are not part of the DP system but which, in 
the event of a fault, could affect the correct functioning of the 
DP system (for example, fire suppression systems, engine 
ventilation systems, shutdown systems etc.) are to be 
included in the FMEA. 


4.1.4 The electrical generation and distribution arrange- 
ments are to be isolatable such that Ae-sirnglefantwdl-rocult 
inthetess-ctmerethan-60-percentetthe-generating- capac: i = 
H#y-or at least the minimum number of any duplicated, or 
otherwise replicated, items required to provide essential 
services would remain operational in the event of a single fault. 
Evidence to verify compliance with this requirement is to be 
submitted for consideration when required; for example, 
where it is intended to operate with the independent sections 
required by 2.3.12 connected together; or where division 
would be via a single circuit breaker. Hewever-wher-cleei4- 


Volume 3, Part 1 Chapters 3 & 4 


4.1.5 
(a) 


For electrically driven thruster systems: 
a reduction in position keeping capability may be 
accepted, but this is not to result in a loss of position in 
the environmental conditions in which the DP system is 
intended to operate; and 


(b) provision is to be made for the automatic starting, 
synchronizing and load sharing of a non-running gener- 
ator before the load reaches the alarm level required by 
2.3.8. 

4.1.10 The DP system is to incorporate a computer based 


consequence analysis to determine whether the position of 
the vessel would remain within the limits set by the operator in 
the event of a worst case fault. An audible and visual alarm is 
to be initiated where the consequence analysis determines 
that the limits would be exceeded. Where applicable to the 
timescale for safely terminating operations, the consequence 
analysis is to allow for manual input of predicted environmen- 
tal conditions. 


a Section 7 
Testing 
7.1 General 
7.1.5 Records and data regarding the performance 


capability of the dynamic positioning system are to be 
maintained on board the ship and are to be made available at 
the time of the Annual Survey. See Vol 1, Pt 1, Ch 3,2842 
Zale. 


Volume 3, Part 1, Chapter 4 
Bridge Navigational Arrangements 


Effective date 1 January 2009 


a Section 1 
General requirements 

1.2 Information and plans required to be 
submitted 

(Part only shown) 

1.2.1 The following information and plans are to be 


submitted in triplicate: 

e For programmable electronic systems, the plans 
required by Vol 2, Pt 9, Ch 1,1.2.5. 

e Details of the intended area of operation of the ship. 


a Section 5 
Integrated Bridge Navigation 
Systems - IBS notation 

5.5 Alarm management 

55,0 Group alarms may be arranged on the bridge to 


indicate machinery faults, but alarms associated with faults 
requiring speed or power reduction or the automatic 
shutdown of propulsion machinery are to be identified by 
separate group alarms or by individual alarm parameters. 
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5-5-6 awa 

grouped: 

e —eEmergency alarms; 

e Separate group alarms associated with faults requiring 
speed or power reduction or the automatic shutdown of 
propulsion machinery; 

e —-sSteering gear alarms. 


The following alarms are not to be 


Existing paragraphs 5.5.7 and 5.5.8 are to be renumbered 
5.5.8 and 5.5.9. 


| Section 6 
Trials 
6.1 General 
6.1.2 For IBS Notation, testing at the manufacturer’s 


works and trials on board are to be carried out that cover the 
individual components and their interaction and the bridge 
functions and their integration to form the Integrated Bridge 
System. 


Existing paragraph 6.1.2 is to be renumbered 6.1.3. 


6.1.4 Acceptance tests and trials for Programmable 
Electronic Systems are to include verification of software 
lifecycle activities appropriate to the stage in the system's 
lifecycle at the time of system examination. 


Volume 3, Part 2, Chapter 2 
Environemental Protection 


Effective date 1 January 2009 


a Section 2 
Environmental Protection (EP) 
class notation 


2.8 Sewage treatment 


2.8.8 A suitable piping system from the sewage 
treatment system or holding tank is to be provided to allow 
discharge from the system/tank to shore reception facilities. 
The systems discharge pipe is to terminate with a standard 
discharge connection complying with the requirements of 
MARPOL Annex IV, Regulation 10. 
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Volume 3, Part 2 Chapter 2 


Cross-references 


Section numbering in brackets reflects any Section 
renumbering necessitated by any of the Notices that update 
the current version of the Rules for Naval Ships. 


Volume 1, Part 1, Chapter 2 


4.5.22 Reference to Ch 3,2.3.11 now reads 


2.3.12. 


Volume 1, Part 6, Chapter 6 


3.2.2(e) Reference to 3.7 to be deleted. 

Table 6.3.1 Reference to 3.8.15 now reads Rules for 
Materials Ch 18, 2.12.12. 

4.3.1(e) Reference to 3.7 to be deleted. 

4.5.2 Reference to 4.5.6 now reads 4.5.4. 

(4.5.1) 

4.5.6 Reference to 4.5.2 now reads 4.5.1. 

(4.5.4) 

Table 6.4.1 Reference to 4.5.7 now reads 4.5.5. 

4.8.1 Reference to 4.5.2 now reads 4.5.1. 

4.8.2(0) Reference to 4.5.7 now reads 4.5.5. 

Table 6.4.5 Reference to 4.16.1 now reads 4.13.1. 

5.3.9 Reference to 4.16.1 now reads 4.13.1. 

5.3.10 Reference to 3.8 to be deleted. 

5.8.3 Reference to 3.7.14 to be deleted. 


Volume 2, Part 2, Chapter 1 


9.3.5 Reference to 9.3.6 now reads 9.3.7. 
(9.3.6) 
9.3.5 Reference to 9.3.8 now reads 9.3.9. 
(9.3.6) 


Volume 2, Part 2, Chapter 3 


4.2.7 


Volume 2, Part 4, Chapter 4 
6.7.4 Reference to 2.2.1(x) now reads 2.2.1(w). 


10.1.1 Reference to 2.2.1(u) to be deleted. 


Reference to Pt 1, Ch 3,5.2 to be deleted. 
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Volume 2, Part 8, Chapter 1 


15.2.1 Reference to 15.2.11 now reads 15.2.13. 
15.2.7 Reference to 15.2.11 now reads 15.2.13. 
15.3.1 Reference to 15.2.11 now reads 15.2.13. 


Volume 2, Part 9, Chapter 1 


2.9.6 Reference to 2.11.7 now reads 2.11.8. 
2.11.1 Reference to 2.11.9 now reads 2.11.10. 
5.2.3 Reference to 2.11.7 now reads 2.11.8. 


Volume 2, Part 10, Chapter 1 


8.1.2 Reference to 3.2.5 now reads 3.2.7. 
3.1.3 Reference to 3.2.5 now reads 3.2.7. 
3.1.3(a) Reference to 3.2.5 now reads 3.2.7. 
3.1.3(C) Reference to 3.2.5 now reads 3.2.7. 
3.2.7(a) Reference to 3.2.5(a) now reads 3.2.7(a). 
16.1.3 Reference to 16.1.14 now reads 16.1.13. 


Volume 3, Part 1, Chapter 1 


2.7.4 Reference to Vol 1, Pt 6, Ch 6,4.10 now 


Vol 1, Pt 6, Ch 6,4.9. 
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